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HAVE YOU SEEN TAYLOR’S 
NEW ANEROID MANOMETER 











PEELS SBN Si SONA Rae ss 


ERE it is. ..the new Taylor mercury-less mano- 

meter! Designed to help improve your produc- 
tion of synthetic rubber, high octane gasoline, ex- 
plosives, or any other product requiring the measure- 
ment or control of flow or liquid level! 


Already enthusiastically received by many plants 
after exhaustive field tests. Saves mercury for more 
critical reeds. Reduced maintenance means more 
continuous production. Solves hitherto insurmount- 
able problems in the handling of new highly volatile 
and corrosive fluids. 


7 wo meRcurRY. Differential pressure is measured by a 
metal bellows. No contamination of product. No worry 
about theft or “‘blowing” .. . no cleaning. Sealing fluids 
rarely required . . . no leveling of instrument necessary. 


for Flow and Liquid Level ? 
















KEEP ON BUYING 
U.S. WAR 
BONDS AND . 
STAMPS 









2 STUFFING BOX REPLACED BY TORQUE TuBE. No leak- 
age. No friction. And no lubrication or other mainten- 
ance! 


3 NO INTERNAL PIVOTS—NO SPRINGS. No friction, lost 
motion, or wear. 


4 RANGE EASILY CHANGED by installing appropriate 
torque tube. 


5 FASTER RESPONSE, closely follows actual rate of flow. 
Result 1s closer control because every change is instantly 
transmitted to control mechanism. 


6 ADEQUATE PROTECTION against over-ranging and re- 
versal of flow. 


7 NO “WET-LEG” corrections needed. 
§ PIPE TAPS AT TOP OR BOTTOM of manometer body 
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\ \ HEN this publication entered the publishing field 
20 years ago as REFINER AND NATURAL GASOLINE 
MANUFACTURER, straight distillation was the domi- 
nant method of recovering usable products from 
crude petroleum. The natural-gaso- 
line plant recovered liquid by com- 
pression or absorption, after which 
its products were at the mercy of 
the weather. 

Development over the period has been stagger- 
ing. Thermal cracking, fractional distillation, con- 
version of gases to useful liquids and catalystic 
methods have laid the groundwork for what now 
looks like the dawn of a still wider advancement 
in conversion of the hydrocarbons. In no small 
way stabilization and fractionation in the natural 
gasoline industry have contributed to crude-oil 


Our New 
Name 


processing. 

The change in name, effective with this issue, to 
PETROLEUM REFINER, with appropriate designation of 
the wider scope of petroleum processing, is simply 
a move to bring the name in line with the scope 
of present editorial effort, plus the scope that must 
be maintained for future development, as well as 
to accomplish brevity in the name itself. 

“Petro-chemical” is no idle play on words, for 
the petroleum refinery is now engaged in making 
raw chemicals for other industries, also making 
finished chemicals, which it may furnish to the 
public or leave for other distribution. It is no 
longer possible to restrict petroleum refining from 
chemical processing. Pressure of military require- 
ments has brought this advancement ahead of any 
€x pected normal development. 


‘ow that it is here, the chemicals now being 
p: duced and known to be available in crude oil 
lovee this industry into wider applications of fin- 
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ished materials. Just as REFINER AND NATURAL GASo- 
LINE MANUFACTURER maintained a viewpoint. as wide 
as the advancement from straight distillation into 
chemical processing, PETROLEUM REFINER will hold 
a similar viewpoint in chemical processing, petroleum 
synthetics and in natural gasoline. 


Sy CONFUSING and so unfair is the Wash- 
ington attitude toward the synthetic rubber pro- 
gram that the impression prevails that free com- 
petition would solve the problem quicker, cheaper 
and more satisfactorily 
than direction by agen- 
cies of government. If 
men could work rather 
than go to Washington 
to testify and politicians could keep quiet, the 
plants would be built and there would be a product 
to take the place of natural rubber. 

Despite all this the plants are being built and 
the nation will have a substitute for rubber. It is 
discouraging to work against political sabotage. 

Low point in political bickering came in a recent 
report of the Senate Agricultural Committee to the 
effect that methods of butadiene manufacture from 
grain is further advanced than “untried laboratory 
experiments from petroleum.” Members of that 
committee know that synthetic rubber from petro- 
leum is in actual production and that tires from 
Buna S rubber are being road tested and that the 
butadiene in those tires came from petroleum. If 
that is still in the “untried laboratory” stage, what 
would the committee call progress? 

No one doubts that butadiene can be had from 
grain. No one in the petroleum industry has op- 
posed the method. Several have spoken in its be- 
half. It does seem pertinent to ask, however, where 


Competition Would 
Surpass Confusion 








the grain alcohol process was in 1940 when the 
petroleum industry and the rubber industry rec- 
ommended to NADC that plant capacity for 
100,000 tons per year of synthetic rubber be built? 


That recommendation started on its_ spiral 
through political circles and dwindled as it moved. 
Finally private industry built some limited capac- 
ity and that is at work today. Since then plant 
capacity financed by agencies of government has 
been completed and finished materials are in use 
and under test. Some investigating committee 
could do a good turn by determining how and 
where that 100,000-ton recommendation was re- 
duced to pilot plant size. 


Long before December 7, 1941, the petroleum 
industry had much more than “untried laboratory 
experiments” for making butadiene and the rubber 
industry had much more than experiments in com- 
bining this product with other hydrocarbons and 
chemicals for making synthetic rubber. 

If, meanwhile, through scientific development 
grain has come to be a cheaper and quicker source 
of butadiene the method should be pushed to its 
utmost. What leaves that possibility doubtful is 
that its praise comes not so much from presenting 
its merits as from attacks on the petroleum source. 
Butadiene from wheat will not be advanced by 
untruthful statements about butadiene from a bar- 
rel of oil. 

Meanwhile scientific development within the 
petroleum industry is being branded as confusion. 
Since plans were drawn for the first butadiene unit, 
it has been learned that a change in operating 
methods will produce butylene direct from crack- 
ing stills, thus shortening the route to butadiene. 
More recently another established catalytic crack- 
ing process has been advanced as still another 
route to butadiene. Claims for each development 
come from men and corporations whose records 
warrant acceptance of claims. ’ 

These are indications of progress rather than 
confusion. It is characteristic of petroleum tech- 
nology that its plants are headed for obsolescence 
while they are being built. 

Even this should not be accepted as cause for 
discarding what has been approved. Whatever is 
quicker and cheaper should be tied into that under 
construction, That is what should be done with 
the promise of alcohol as a butadiene source. 

Private enterprise would come to the quickest 
and cheapest process by such. But that would 
amount to competition, profits, losses, failures and 
successes. There is futility in suggesting resort 
to open competition, for that is not the way of 
the hour. There are three agencies in Washington, 
each with some control over the synthetic-rubber 
program. Then there are committees whose in- 
vestigations seem colored by the activities of their 
constituency. 
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We can hope that the men who must build and 
operate the plants that will bring synthetic rubber 
in sufficient quantity will not be discouraged by 
the curious activities of agencies and committees. 


es ALL its promises to desist in matters of 
litigation, the federal government still continues 
with its harassing indictments against industry. 
The peculiar slant of the process is that most of 
the indictments involve 
concerns which are en- 
gaged in efforts to solve 
war material problems. 

Earlier in the year there 
was a statement from high authority that this 
procedure would be left dormant, at least during 
the period when men were expected to pay atten- 
tion to technical problems. It sounded like an ad- 
mission that so much was expected of industry 
that it would not be expected to prepare defense 
in litigation while aiding in offense for the nation. 

Now, however, indictments against the leading 
chemical concerns have been returned on the 
charge of violation of the anti-trust laws. Indi- 
viduals as well as corporations are under charges. 
Specifically they are charged with conspiracy to 
fix and maintain prices. 

Even the layman is puzzled by this attitude. 
Only recently an agency has been established in 
government to freeze prices. While the efforts of 
corporation and individuals are not identical with 
that of government, it is confusing to see the price- 
fixing effort pursued by one branch of government 
and to know that the Department of Justice is 
prosecuting on charges of price fixing. 

The indictments against 22 of the large oil com- 
panies has been continued by order of the trial 
court. There was some hope that this would be 
left dormant while the industry was striving to: 
provide more ingredients for synthetic rubber than 
even the most optimistic thought possible a few 
months back. 


Indictments Still 
Come Rolling Out 


Boe ALL the noise being made about develop- 
ment and adaptation of process of refining, it 1s 
what is not being said that is significant. There 
is fanfare with development. Changes can not 
come and progress can not be re- 
corded without words being spoken 
and other words being printed. 

But the investigation that goes 
on under secrecy offers more for 
the future of refining processes than the publicity. 
In part publicity attends what has been accom- 
plished. Secrecy abounds where the technical men 
have not completed their work. 

The end of censorship will bring to refining its 
period of evidence of additional progress. Mean 
while good words must wait. 


Silence Is 
Significant 





Petroleum Refiner—V ol. 21, No. 8 











Hydrocarbon Chemistry 
For the Refinery Worker 


PAUL H. FAUST 
Chemist, General Petroleum Corporation 


Tv past few years have seen remarkable prog- 
ress in the industrialization of petroleum chemistry. 
This article is designed to present some of the 
phases of modern chemistry that might interest men 
of the oil industry. The chemical compounds of 
which petroleum consists are discussed by type, and 
the relation of rate and equilibrium concepts is 
mentioned. The article is concluded with a brief 
reference to thermodynamics and an outline of cur- 
rent refining methods from a chemical point of view. 


The study of petroleum is basically the study of 
molecular structure, for without recognizing the 
importance of arrangement in the molecules there 
would be no way to distinguish, for instance, between 
several compounds with the same number of carbon 
and hydrogen atoms, but widely different charac- 
teristics with respect to combustion in an engine. 
Perhaps there is an excuse, then, for emphasizing 
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FIGURE 1 


here a phase of chemistry that may seem somewhat 
abstract in order to lay a foundation for more com- 
plete appreciation of chemical phenomena. 

A really fundamental approach would begin with 
electrons that are connected with atoms and mole- 
cules, But the vagaries of the electron, while con- 
ceivably interesting, are of little value in the appli- 
cation of even structural chemistry. For instance, 
while the type of interatomic link, or “bond,” that 
we shall deal with is regarded as a pair of elec- 
trons, it can be pictured, with surprising validity, 
simply as a peg that joins two atoms. By diffraction 
and absorption spectra studies, scientists have been 
able to determine the angles and distances between 
atoms in molecules so that accurate models can be 
mide to demonstrate the space arrangement of the 
at-ms. Such a model is shown in Figure 2. In this 
article electrons will receive only one further men- 
tloi—in connection with resonance. 

‘ rude oil is composed primarily of chemical com- 
pounds of carbon and hydrogen, the hydrocarbons. 
Other substances exert a profound influence in re- 
finiig, to be sure, but the. hydrocarbons are the ma- 
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terials actually processed. The classification of hydro- 
carbons most familiar in the industry is the follow- 
ing: 

Paraffins 

Naphthenes 

Olefins 


Aromatics. 


> 7 


Paraffins 


Paraffins are hydrocarbons of the empirical for- 
mula C,H.n+., which means that any molecule of a 
paraffin hydrocarbon contains two more than twice 
as many atoms of hydrogen as of carbon. All paraf- 
fins are made up of a “chain” (which may be 
branched) of carbon atoms, each of which must be 
connected to four other atoms in accordance with the 
valence (“combining capacity”) of carbon, four. 
Figure 1 shows the “structural formulas” for two 
hydrocarbons. 


Naphthenes 


Napthenes, or “cyclo-paraffins,” differ from paraf- 
fins only in that the carbon chain forms a “ring” in 
some portion of the molecule. While the simplest 
naphthene contains three carbons in a triangle, there 
is no good evidence that rings of less than five carbon 
atoms occur in petroleum or its products. The five 
and six membered rings act almost the same, chemi- 
cally, as the corresponding paraffins. 


Olefins 


Olefins are compounds containing what is called 
a double bond; a double connection between two 
carbon atoms. They are formed from paraffins or 
naphthenes by the elimination of two hydrogen 





FIGURE 2 
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atoms from adjacent carbons, for to preserve the 
valence state of carbon, all four of its bonds must 
be occupied. Although olefins are thought not to 
occur in crudes, they are formed in: cracking proc- 
esses and even in the milder heating of the topping 
plant. Di-olefins which contain two double bonds, 
and acetylenes with a triple bond, are other types 
which should come under the class of olefins. 

The term wunsaturates is applied to all of these 
compounds because of the tendency of the multiple 
bond to be broken by combination with other sub- 
stances. Hydrogenation, for example, is the “addi- 
tion” of hydrogen atoms to a multiple bond, forming 
a more “saturated” compound. The chemical equa- 
tion for the reaction of ethene (also called ethylene), 
the simplest olefin, with hydrogen to form ethane 
illustrates the process of hydrogenation: 


H,C—CH, + H, > H,C—CH, 


In the consideration of naphthenes and olefins, < 
very interesting concept is that of bond angles. The 
four bonds of the carbon atom are known to extend 
from the atom so as to make tetrahedral angles 
with one another. Figure 2 is a photograph of a 
model of 1-butene. showing how these bond angles 
affect the shape of a molecule. 

The bonds of a double bond must naturally be 
bent, and it might be imagined that this would set 
up a strain in the molecule, just as a strain exists 
in the springs used to depict the double bond in the 
model. The hypothesis of such a strained condition 
might well explain the reactivity of olefins, since 
any reaction involving the double bond would relieve 
this strain. In constructing molecular models of 
naphthenes one finds that the cyclo-propane and 
cyclo-butane rings cannot be formed without quite 
drastic bending of the carbon-carbon bonds, while 
cyclo-pentane and cyclo-hexane can be fitted to- 
gether with a minimum of strain. This explains why 
five- and six-membered rings occur almost exclu- 
sively in naphthene fractions from petroleum, and 
why cyclo-propane behaves more like an olefin and 
cyclo-pentane, like a paraffin, 
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FIGURE 3 


Further substantiation for this “tetrahedral” struc- 
ture of hydrocarbons is found in the study of the 
spreading of monomolecular films on the surface of 
water (a method used to determine the overall di- 
mensions of a molecule). The lengths of hydrocarbon 
chains are so found to be shorter than the theo- 
retical length calculated on the basis of a straight 
chain. In fact, calculations show that the carbons 
must be joined at the tetrahedral angle (109° 28’). 

Olefins have the important property of reacting 
with each other to form “polymers” which may con- 
sist of two or of thousands of the original molecules. 
In the polymerization of the butenes and propenes 
(C, and C, olefins) to form constituents of gasoline, 
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conditions are maintained so as to form a polymer 
of just two olefins, a “dimer.” In the synthetic rubber 
industry, on the other hand, polymers of several 
thousand units are formed. The polymerization of 
iso-butene to two possible “di-isobutenes” is illus- 
trated in Figure 3. 

It may be of interest to note that these particular 
products are made commercially (U.O.P. and Polyco 
catalytic polymerization plants), and subsequently 
hydrogenated to form 2,2,4-trimethyl pentane, the 
so-called “iso-octane” upon which the octane scale 
is based. The hydrogenation is necessary if the iso- 
octane is to be used in aviation gasoline, since the 
reactivity of the double bond causes oxidation and 
gum formation which is especially dangerous in the 
airplane engine. For motor gasoline, however, such 
polymers can usually be used as blending agents 
without fear of exceeding gum requirements. 

The rubber molecule (whether natural or syn- 
thetic) is what is called a “high polymer.” It has no 
definite length, although it is made up of quite 
definite molecular units, as will be seen presently. 
The physical character of rubber derives from the 
nature of these rubber molecules, which consist pri- 
marily of long chains of carbon atoms as in Figure 4. 
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FIGURE 4 


The flexibility of rubber is a result of the possi- 
bility of rotation about the single carbon to carbon 
bonds which allows free bending of the chains. 
When stretched, the ordinary random distribution 
of these chains is altered and, they tend to assume 
a parallel orientation with respect to one another. 
X-ray diffraction data indicates that a crystalline 
structure may be formed in stretched rubber as a 
result of coincidence of several strings of evenly 
spaced groups. Heat is developed in stretched rubber 
by intermolecular friction, and in some cases care 
must be taken in the milling of rubber to prevent 
this heat from becoming excessive. 

One might expect that the chains in stretched rub- 
ber would tear apart easily and cause permanent 
deformation. To prevent this very thing rubber is 
vulcanized. In vulcanization, cross bonds are formed 
betweeen the various chains by chemical combina- 
tion of sulfur with the double bonds in the chains. 
Enough sulfur may be used to form “hard rubber,” 
but ordinarily just enough to prevent permanent 
deformation over a reasonable temperature range is 
employed. The hardening of the surface of rubber 
with age is a result of the same sort of thing as ex- 
tended vulcanization, but here the oxygen of the air 
takes the place of sulfur. The excellent chemical 
stability of butyl rubber might be attributed to the 
fact that the number of double bonds in the chains 
can be made low enough so that after sufficient vul- 
canization, no more will remain. This is possible 
because butyl rubber is composed mainly of mono- 
olefins (usually iso-butene) with just sufficient buta- 
diene to make adequate vulcanization possible. 

The polymer of a mono-olefin obviously contains 
few double bonds since for every olefin molecu'e 
added, a double bond is broken. On the other han‘, 
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rubbers derived from di-olefins such as butadiene 
contain many double bonds. 

Rubbers of the butadiene type, including those 
from butadiene (Buna rubbers), chloroprene (Neo- 
prene and Duprene), and isoprene (natural rubber), 
all appear to have been formed from units of the 
form: C—C=—=C—C , and not from the buta- 
diene molecule as ordinarily written :1 C—=C—C—C. 
This shifting around of the bonds is explained as re- 
sulting from a condition called resonance,’ which allows 
the substance to exist in both forms. The formation 
of the butadiene-styrene co-polymer, Figure 5, illus- 
trates this surprising behavior. 
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The form of butadiene in which free bonds appear 
at the end carbons is the more reactive, so that poly- 
merization always occurs with these molecules end 
to end. Aside from aiding materially the study of 
rubber this fact undoubtedly is of significance in the 
preparation and properties of synthetic rubber. 

The materials that the petroleum industry will 
contribute to the synthetic rubber program are buta- 
diene, iso-butene, styrene, and probably other mono- 
olefins. Butadiene does not occur to an appreciable 
extent in ordinary refining operations, so plants have 
been built to convert normal butane and butene to 
butadiene by high temperature, low-pressure dehy- 
drogenation. Catalysts may be used in this operation. 
The unreacted butane and butene are not readily 
separated from the butadiene as the boiling points 
lie within a very short range. However, there is a 
method of absorbing butadiene in copper chloride 
(CuCl,) which can be used for its isolation. The 
major constituent of butyl rubber, iso-butene, can 
be recovered from waste refinery gases without fur- 
ther »rocessing, which makes the raw materials for 
this “ype comparatively cheap. 


Aromatics 


Aromatics are a special class of hydrocarbons 
which contain an atomic configuration known as the 
benzene ring. This consists of a ring of six carbons 
with three double bonds. 
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FIGURE 6 


\s would be expected from the double bonds in 
ene, it can be hydrogenated in the same manner 
as in olefin, but the reaction, strangely enough, is a 
Co iparatively difficult one to carry out. The explana- 
ti of this anomaly lies in resonance, one of the most 
In ortant concepts of structural chemistry. Resonance 


Au st, 1942 





A Gulf Publishing Company Publication 


is defined in the somewhat terrifying statement that 
when a molecule can exist in two or more electronic 
structures of nearly the same energy content, the state 
of minimum energy content for this molecule (the state 
in which it actually exists) is one of rapid oscillation, 
or resonance, between the possible structures. It is easy 
to see what this means if we realize that the bonds 
making up the structural formulas used actually repre- 
sent electrons, and a rearrangement of those bonds is 
equivalent to the formation of a new electronic structure 
for the molecule. Note that only the double bonds 
move, not the atoms themselves. In the case of ben- 
zene, there are the possible arrangements of bonds 
in the molecule, and the actual state of the ring is 
a rapid oscillation from one to another of these forms 
shown in Figure 7. 
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The stability that resonance imparts to benzene 
and all aromatics is the reason for their lower reac- 
tivity. For instance, the six-membered ring contain- 
ing one double bond (cyclo-hexene) cannot resonate, 
and is quite reactive toward bromine; while the same 
ring with two more double bonds (benzene) does 
resonate, and reacts with bromine slowly. This sta- 
bility is of interest to the refiner because of the re- 
sistance to cracking it imparts. It is well known that 
aromatization is brought about by strenuous cracking 
conditions, and in fact, one of the major factors con- 
tributing to increase in octane rating by eracking 
is the formation of aromatics. The stability of the 
benzene ring structure is fortunate, in view of its 
high octane rating, because the long side chains on 
aromatics already occurring in crudes can be cracked 
down to chains of one or two carbons without 
threatening the ring structure at all. Thus high- 
boiling aromatics are reduced to those boiling in the 
range of gasoline and aviation fuel. 


Rate 


Whenever one substance is converted into another, 
a chemical change is said to take place. There are 
two fundamental things about a chemical change 
that we should note; first, its rate, and second, the 
extent to which it can go. Although it may seem 
the simpler, actually the concept of rate is much 
less understood than the concept of extent, or equi- 
librium. Some factors upon which the rate depends 
are activation energy, orientation, collision rates, 
and restrictions to the transfer of energy. These are 
affected by temperature and by the degree of dis- 
persion or mixing of the reactants, and may also be 
altered by external agents called catalysts. 

Catalysis might be defined as the hastening of the 
attainment of equilibrium by means of a substance, 
the “catalyst,” which is not, itself, consumed in the 
reaction. Lately, catalysis has become a household 
word in the oil industry; cracking, isomerization, 
polymerization, alkylation, hydrogenation, and de- 
hydrogenation are all accomplished by catalytic 
means in commercial plants. 


Two types of catalysis can be recognized in refin- 
ing processes. One type employs a solid catalyst 
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such as activated clay (in Houdry catalytic cracking), 
alumina, chromium oxide (in dehydrogenation of bu- 
tane to butadiene), and various other oxides or sul- 
fides. The solids are handled in the form of a powder, 
or more satisfactorily as pellets or a coating on some 
inert “carrier.” These catalysts usually promote such 
changes as cracking, rearrangement, and dehydro- 
genation. Their action involves the “adsorption,” or 
concentration, of the reactants on the surface of the 
catalyst where molecular deformation may ensue 
with a consequent activation of the adsorbed mole- 
cule. Anything which might act to prevent the re- 
actant’s access to this surface naturally would stop 
the catalytic action, and when this happens the cata- 
lyst is said to be “poisoned.” Sulfur and accumula- 
tions of coke are poisons well-known in the refining 
of oil. Metals such as iron have a marked catalytic 
effect on hydrocarbons, but they are poisoned so 
readily that no catalytic action is observed even in 
iron cracking tubes, except possibly in vapor-phase 
processes. 

The other quite distinct type of catalyst is one 
which combines with a reactant to form an “inter- 
mediate” compound which subsequently reacts in 
such a way as to free the catalyst again. Catalysts 
of this type are usually used to promote alkylation 
and polymerization reactions. The mechanism of 
catalytic alkylation showing the restoration of the 
catalyst is illustrated in Figure 8. 


HO,S0 " 
HE—CH-C=CH, + H,SO, —> HC—CH-CH;—-C—CH, 
H H 
HQ,so | CH, 
Mp Clie + i Sin ae és lees 5 RS eats leh ati 
CH, CH, CH, CH, 
FIGURE 8 


These catalysts are often fluids, such as sulfuric 
acid (Kellogg and U.O.P. catalytic alkylation), phos- 
phoric acid (often used also on a solid carrier), and 
hydrogen fluoride (in a new alkylation process), but 
several solids such as aluminum chloride (Shell bu- 
tane isomerization), and copper pyrophosphate 
(Polyco catalytic polymerization) are also in current 
use. These catalysts, since they do not depend to 
such an extent on surface phenomena, are not poi- 
soned as readily as the former type. The liquids, 
however, gradually become diluted with water and 
side-reaction products until they must be replaced. 
It should be emphasized here that no catalyst can 
cause a reaction to proceed beyond a certain “equi- 
librium” state. The use of a catalyst is to hasten the 
attainment of this equilibrium, or sometimes, to 
cause one reaction to proceed towards equilibrium 
when, ordinarily, another reaction would be more 
inclined to occur. For example, dehydrogenation un- 
der certain conditions is less likely to occur than 
splitting of the carbon chain, but a catalyst can be 
used that will hasten only the dehydrogenation so 
that splitting does not have a chance to proceed to 
an appreciable extent. 


Equilibrium 
We have seen that reactions tend to go only so 
far—namely, to equilibrium. This means that for given 
conditions of temperature and pressure, there is a 
ratio of products to reactants in any reaction that can- 
not be exceeded.* This ratio is expressed in the form 
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of a so-called equilibrium constant, but it should be em- 
phasized that the value of this “constant” changes 
with variations in temperature. Sometimes when the 
temperature is increased in order to hasten the at- 
tainment of equilibrium, the yield may be reduced 
because of a more unfavorable equilibrium state at 
the higher temperature. For this reason, a compro- 
mise frequently must be struck between the equilib- 
rium and the temperature in order to obtain a maxi- 
mum conversion. In this situation, catalysts often 
may be substituted for a temperature rise with ex- 
cellent results. The use of aluminum chloride in the 
Shell isomerization process is an illustration of this, 
for the equilibrium in such isomerization reactions 
indicates a much higher conversion at lower tem- 
peratures. 

Development work is aided materially if pertinent 
equilibrium constants are known, for then experi- 
mentation need only be applied to find methods to 
increase the rate instead of being extended to deter- 
mine what reactions are possible. Furthermore, proc- 
esses may be rated on “percent of theoretical con- 
version” in order to determine their chemical effi- 
ciency. Obviously, equilibrium constants are ex- 
tremely useful to the oil refiner, and methods of 
obtaining such constants are important. Among the 
several applications of thermodynamics to refining 
are means of calculating this data, for the thermo- 
dynamic function, free energy, is connected very closely 
to the equilibrium constant. 


Thermodynamics 


With the current increasing interest in the appli- 
cation of thermodynamics to engineering problems, 
and the consequent increase in available thermo- 
dynamic data, the usefulness of this technique is 
increasing. Thermodynamics, as applied to chem- 
istry, is the study of the heat and work effects 
accompanying chemical changes. 

In petroleum chemistry, the two concepts “free 
energy” and “enthalpy” are of major interest. These 
concepts might be compared to other properties of a 
substance, such as specific gravity and boiling point, 
in that they are definite for a given substance at 
given conditions. They can be compiled and referred 
to as descriptive data. Fortunately, their use can be 
appreciated without any understanding of the under- 
lying theory, and indeed, any attempt to present the 
theory of these functions would be out of place here. 
It should be noted however, that there are several 
methods of obtaining enthalpy and free energy data 
from other thermodynamic functions (“energy con- 
tent” and “entropy” for instance), as well as from 
calorimetric or spectroscopic data, Therefore, one 
need not be discouraged if the particular free energy 
or enthalpy value he seeks is not to be had. 

The application of enthalpy values is primarily in 
determining the heat effect of a reaction. For in- 
stance, the problem of whether a reaction need be 
heated or cooled in order to maintain in it a given 
temperature, as well as how much heating or cooling 
may be necessary, is solved simply by means of 
adding up algebraically the enthalpys of the reactants 
and the products of all the reactions that occur, and 
determining the net effect in terms, say, of calories 
per barrel per hour. Such an application is useful in 
many modern catalytic processes, including alkyla- 
tion, polymerization, and cracking. 

The free energy of a reaction is connected by 4 
simple relation* to the equilibrium constant of the 
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reaction, so that free energy data is used primarily to 
determine how far a reaction can proceed. Expres- 
sions’ can be obtained (from heat capacity and heat 
of reaction data, for instance) which show the change 
of free energy with the temperature, so the effect of 
temperature on the theoretically possible yield in a 
reaction can be calculated. 


Refining Methods 


Several industrial processes have been mentioned 
above in various connections, and perhaps a sys- 
tematic presentation of the types of conversion cur- 
rently practiced would be apropos at this point. 

Fractional distillation is utilized primarily for the 
separation of groups or “fractions” of hydrocarbons 
with different boiling ranges, and the chemical 
changes which occur in this operation are of minor 
importance. 

Cracking occurs when hydrocarbons are subjected 
to temperatures above 700° F., although commercial 
processes usually employ a temperature somewhat 
over 900°. Vapor-phase (low-pressure) cracking may 
be carried out at 1100° F. With heavy charge stocks, 
milder conditions are necessary (as in viscosity 
breaking) since the larger molecules are more un- 
stable toward splitting. Reforming on the other hand, 
deals with the smaller, more stable molecules of 
naphtha and kerosine, and the temperature required 
may be 200 higher than for viscosity breaking. Cata- 
lytic cracking, as in the Houdry process, is carried 
out at temperatures only slightly lower than those 
of “thermal” cracking and the catalyst functions in 
increasing the secondary reactions of alkylation, 
polymerization, and isomerization. The result is a 
gasoline of considerably higher octane rating. Any 
centralization of a molecule, such as branching or 
cyclization, will increase the octane number, and 
usually the presence of a double bond is helpful in 
this respect. 

The reactions that occur first in cracking are fission 
of carbon-carbén bonds to form an olefin and a 
paraffin from a larger paraffin, and “dehydrogena- 
tion” (carbon-hydrogen bond fission) to form an 
olefin from a paraffin of the same number of carbon 
atoms. The shorter of these olefins tend to undergo 
polymerization and alkylation reaction while those 
containing chains of five or more carbons may form 
naphthenes. (Figure 9.) 
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FIGURE 9 


Naphthenes with six-membered rings dehydro- 
genate to aromatics, which eventually.react with each 
cther to form the very complex substances of which 


Au just, 1942—A Gulf Publishing Company Publication 


coke is now believed to consist. Thus coke is formed 
only after a number of preliminary reactions. It is 
possible to virtually eliminate coking if the cracking 
conditions are maintained for a sufficiently brief 
period. The practices of “quenching” and “delayed 
cracking” can be more clearly understood in the 
light of this mechanism for coke formation. 

Polymerization and alkylation occur in the ordinary 
cracking operation, but many of the gaseous hydro- 
carbons (the C,’s, C,’s, and C,’s) do not react and are 
recovered in the stabilizer. Either these gases may 
be mixed with a naphtha and cracked again to form 
an intermediate gasoline fraction (the gas reversion 
and polyform processes), or they may be polymerized 
or alkylated by themselves in units designed for that 
purpose. The two processes, alkylation and poly- 
merization, because of the highly branched character 
of their yields, are assuming great importance in the 
manufacture of blending stocks for high octane 
gasoline. 

The chemistry of polymerization has, been dealt 
with under olefins. Quite moderate temperatures are 
desirable to prevent cracking, and with the use of 
catalysts (chiefly sulfuric and phosphoric acids) these 
are possible. 

Alkylation, apparently similar to polymerization in 
purpose, has the added advantage of consuming 
paraffins as well as olefins. The reaction for the 
“alkylation” of isobutane with normal butene, the 
most successful to date of the alkylation reactions, is 
shown in Figure 8. 

Isomerization as applied to the petroleum industry 
is the conversion of straight-chain to branched-chain 
molecules. The need for iso-butane in alkylation has 
emphasized the isomerization of normal butane. The 
new Isomate process isomerizes pentanes and hex- 
anes to form a product that can be used directly in 
gasolines. The significance of this process lies in the 
great improvement in octane rating that branching 
brings about. 

In conclusion, it is hoped that this paper has 
fulfilled in some degree its purpose: to offer a chemi- 
cal point of view from which petroleum processing 
may be regarded. That the attainment of such a view- 
noint is of value cannot be doubted in these times 
when oil is giving birth to a new chemical industry. 
No mention has been made of the specifically chemi- 
cal side of the petroleum industry, since it has been 
desired to emphasize the applicability of chemistry to 


‘those now acquainted only with the more well-known 


refining methods. Surely, acquaintance with the sub- 
ject of chemistry can leave no one in the industry 1n 
doubt of the future of petroleum. 


1 Frequently in discussions o* hydrocarben structure, the hydrogens 
er other groups are omitted from the formulas. 

2 See the section on aromatics for further mention of resonance. 

3’ However, if the unreacted substances can be separated and sub- 
mitted to the same conditions arain, more products are formed in 
accordance with the same ratio. This is the theory behind the recir- 
cu:ation that is practiced in so many processes. 

+A F=RT1nK where /\F is the free energy change in the reaction, 
T, the temperature, and K, the equilibrium constant. 

5Of the form: AF=a — bTinT+cT — %dT? where a, b, c, and d@ 
are constants, 
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Asphalt Paving Emulsions 
Properties, Uses and Tests 


EDWIN J. BARTH, Development Chemist 
Industrial Division, National Oil Products Company 


aii earliest times naturally-occurring asphalt 
and petroleums containing asphalt have been a source 
of cheap binding materials which man has found 
readily available for construction purposes. 

3ituminous materials are practically insoluble in 
water, and the desire to obtain asphalt in a non- 
viscous or “dilute” form without heating it, and to 
obtain it in a state wherein, upon application it 
would function rapidly as a binder, led to the use 
of water as a “carrier” for the bitumen. 

There are two kinds of emulsions: Water-in- 
asphalt, and asphalt-in-water. 

What determines either type is dependent, to a 
large degree, upon the nature of the emulsifier 
(whether water- or oil-soluble), and the structure 
of the adsorbed film which the emulsifier furnishes 
the dispersed asphalt particles in order to prevent 
their coalescence. 

Emulsions of the first class, in which water. is 
finely dispersed in asphalt (which is the outer phase), 
are not commonly employed for paving purposes as 
they ordinarily are difficult to dilute with water and 
have, as far as is known, a limited application. Roof- 
ing cements, mastics, and certain printing inks are 
of this class. Emulsions of this kind are known which 
may contain as much as 50 percent water as the 
inner phase. They are most commonly represented 
by the oil-field type of petroleum emulsions. 

Asphalt emulsions of the second kind are colloidal 
dispersions of definite grades of adhesive asphalt 
(called the dispersed or inner phase) in water, which 
is called the dispersion, outer or continuous phase. 
They are made by mechanical means, such as mix- 
ing, with the addition of a necessary third substance 
called the emulsifier. Emulsions of the first type can 
be diluted with more oil or asphalt. The second type 
can be diluted with water, since it is the external- 
phase material. Each of the three components of an 
emulsion will be systematically discussed below. 


Emulsions Used in Paving 


Emulsions most commonly used in paving con- 
struction work are those of the second class wherein 
the asphalt is dispersed in water and they can there- 
fore be diluted with water on the job when neces- 
sary. 

Historically the first effort in the United States 
to make an asphalt emulsion dates back to 1869. 
This is covered by U.S. Patent 85623. Here asphaltic 
residues, resins, and rubber were emulsified in water 
with silicate of soda. The first commercial impetus 
was not evident until about 1908 when Van West- 
rum emulsified asphaltic oils and in 1910 obtained a 


72 {232} 


basic patent for a procedure to make asphaltic emul- 
sions. There were some patents before this time. 

Emulsions of asphaltic petroleum and ammonia 
were used as dust-layers in 1905 on Staten Island, 
New York. In August, 1906 the same product was 
used on the Midway Plaisance in Chicago with good 
results.. M. H. West, assistant superintendent at 
Lincoln Park, Chicago, used soap asphalt-emulsions 
in May, 1907. An emulsion of asphalt, resin, soap 
and water was used later in Chicago in 1909 with 
excellent results in Lincoln Park. The Westrumite 
Company of Chicago laid a number of pre-mixed, so- 
called cold-laid pavements in 1908-09 in Chicago and 
Whiting, Indiana, using asphaltic emulsions.*® Since 
1910 a large number of patents have appeared, espe- 
cially during the period following World War I. 

In the early days the making of emulsions was 
very much a rule-of-thumb procedure, finally becom- 
ing something of an art with involved instructions 
for mixing, etc., and the use of many types of crude 
fats, resins, pitches, all’ kinds of soaps, and a host 
of miscellaneous materials. The many efforts and 
contributions of asphalt technologists and chemists 
have, in recent years, brought this now specialized 
field of colloidal phenomena and asphaltic prepara- 
tions closer into the realm of exact knowledge ; how- 
ever, many patents on this subject today (some 
varying by only minor details) are evidences of lin- 
gering time-worn empirical rules of procedure. It is 
the object of this discussion to present the important 
characteristics and some of the basic properties and 
constituents of asphaltic emulsions in the light of 
modern physico-chemical conceptions. 


Why and Where Asphalt Emulsions Are Used 


3efore discussing the properties of asphaltic emul- 
sions the reader will wish to know why and where 
such emulsions are used. As stated before, water 
was readily available for use as a “carrier” agent 
for asphalt, and with the proper type of emulsifier 
a fair emulsion resulted. It was found that upon 
applying the emulsion to mineral aggregates, for 
instance, the emulsion deposited its dispersed as- 
phalt soon thereafter; in other cases it was found 
that the emulsion did not “break” at once upon 
application to stone but would only deposit: its dis- 
persed asphalt once the water began to evaporate. 

The use of kerosine, gas oil, or other oils as “thin- 
ners” (cutbacks) followed later with the appearance 
of uniform penetration petroleum asphalt and mod- 
ern refining methods. Apparently asphalt emulsions 
antedate the cutbacks. The unique feature that «n 
emulsion will “break” and yield a film of asphelt 
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(the binder) as a deposit on the material to be coated 
has become a basic or prime characteristic for all 
asphalt emulsions. In other words, these emulsions 
are useful for their ability to form a uniform, water- 
impervious, and thin film of adhesive asphalt upon 
being applied to solid surfaces in the cold; being a 
dispersion of asphalt-in-water, which is the outer 
hase, their viscosity can be easily reduced if need 
be by adding more water. 

Secondly, with water as the outer phase these 
emulsions can be applied to surfaces which are damp 
or wet, which means that paving aggregates need 
not first be dried. Asphalt emulsions today are so 
manufactured as to “break” within certain time pe- 
riods, yet must be fairly stable in storage to yield 
a film of binder asphalt of required characteristics. 

The above properties make asphalt emulsions 
unique engineering materials in: 

1. Water-proofing structural masonry, such as in concrete 
dams and as integral water-proofing compounds for 
Portland cement, concrete, or mortar; 20-30 percent by 
weight on the cement is said to increase the tensile 
strength by 10 percent without affecting the setting 
qualities of the cement. 

2. Rot-proofing of timber, and rust-proofing of submerged 
iron pipe as in pipe dips, pipe coatings, etc. 

3. Water-proofing and coating of dark-colored fabrics, 
water-proofing paper and some types of saturated 
roofing felts. 

4. Paving construction. 


The most extensive application of asphalt emul- 
sions is in paving construction and maintenance, 
which divides itself into constructing the top road- 
way or wearing surfaces, and the comparatively re- 
cent use in soil stabilization; that is, the preparation 
of the highway soil subgrade. Not only is the type 
of emulsion itself dependent upon the emulsifier, as 
stated above, but the speed with which emulsions 
will “break,” or can be made to deposit a film of 
asphalt on the material to be coated, depends to a 
great extent upon the solubility of the emulsifier in 
either or both phases, its surface activity, and other 
factors which we will discuss in another part of this 
paper. 

The rate of “break” is of prime importance in con- 
nection with the mode of applying emulsions in 
paving work. According to the rate at which emul- 
sions will “break” they have been grouped into 
three classes: Fast-breaking type; medium-breaking 
type, and slow-breaking type. 


Emulsions in Paving Construction 


It is important to point out here in what type 
of road construction the above-mentioned three kinds 
of asphalt emulsions are used. Paving technologists 
recognize generally two types of construction: 


1. Penetration method, and 
2. Mixing method: 
a. Pre-mix pavements, 
b. Road mix pavements. 


The three types of emulsions are used in the fol- 
ving forms of paving construction: 


Fast-breaking type of emulsions are used for penetra- 
tion construction only; for surface treatment of existing 
pavements or roads in wet or dry weather; and for all 
other types of surface treatment, such as dust-laying 
and sealing of pores. The average content of asphalt in 
the emulsion is about 50 percent. Fast-break emulsions 
are very sensitive to any foreign substance or surface 
which changes the equilibrium of the system and the 
dispersed asphalt particles coalesce as soon as the 
emulsion contacts the road material; this occurs in most 
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past ‘ 
cases even before the water in the emulsion has started 
to evaporate. ; 

2. Medium-breaking emulsions are used for. coarse road 
and plant mixes, heavy plant pre-mix grades of con- 
struction; also for coarse aggregate cold patching. 

3. Slow-breaking type of emulsions are used for road and 
plant mixes requiring about 50 percent asphaltic emul- 
sion; also for roadside cold patching (65-70 percent 
asphalt); for all operations using fine aggregates and 
soil aggregates as in soil stabilization work. This grade 
of emulsion is scientifically balanced and is made 
especially to withstand active shovelling or mixing at 
the plant or on the road, and the particles of asphalt 
will not coalesce until after the mixing operation and 
the material has been tamped in place. These emulsions 
are fairly stable and do not “break” until the water 
they contain actually evaporates. 


The subject of soil stabilization is comparatively 
new and a most important development. It refers to 
new characteristics imparted to a soil by what prac- 
tically amounts to water-proofing the soil so that 
it will lose its capillary attraction for water. Besides 
water-proofing, such treatment of soils secures the 
required or increased load-carrying capacity in the 
subgrade upon which the wearing surface, or the 
asphalt pavement proper, is to be built. Subgrade 
soils are kept moist and are many times quite wet 
by the intrusion of surrounding water through soil 
capillarity. When damp soils are intimately mixed 
with an emulsion the dispersed particles of asphalt 
are uniformly distributed throughout the clay mate- 
rial; and as the emulsion “breaks” and the capillary 
pores of the soil become clogged, the soil particles 
themselves are coated with asphalt, which thus re- 
duces capillary action toward water to a minimum. 

Soil science has become a new branch of paving 
technology. A particularly practical discussion of 
basic concepts, specifications of soils, stabilizers, and 
the mechanics of soil stabilization is given by 
McLeod.‘ Researches in soil stabilization have re- 
cently been discussed by McKesson.° 


Composition of Asphalt Emulsions 


Asphalt emulsions, whether of the water-in-oil or 
oil-in-water type, consist of the following three 
components: 


1. Asphalt, 
2. Water, 
3. Emulsifying agent, or emulsifier: 

A. Organic—This group includes water- or oil-soluble 
soaps, such as soaps of sulphonated petroleum, fatty 
oils of vegetable or animal origin, and naphthenic 
acids; proteins, rubber, amines, casein, procein, fatty 
acids and their metallic soaps; oxidized paraffine 
wax-acids, rosin, tannates, waste products from the 
paper industry, such as waste sulphite liquor, and 
tall-oil, and other miscellaneous materials usually in 
the form of soaps containing one of the other above: 


materials. 
B. Inorganic—This group comprises alkalies, ammonia, 
various salts such as the silicates, phosphates, 


hydroxides, and colloidal material such as hydrous 
oxides, hydroxides, Benonite, clays, and materials of 
that type; Portland cement, etc. 


The emulsifiers will be re-grouped later as to the 
types of emulsion they produce. 
Commercial asphalt-in-water emulsions contain ap- 


proximately 45 to 70 percent asphalt, about 1 percent 
of soap, the remainder being water. 


Important Properties of Emulsions 


We shall now discuss the above three items and 
the effects which the three components have on the 
type and properties of the emulsions enumerated 
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above. Inasmuch as the asphalt-in-water emulsions 
are the most commonly used in paving, this type of 
emulsion will therefore be discussed throughout this 
paper. 


Types of Asphalts Used for Emulsification 


Any good grade of steam-refined oil asphalt (resid- 
ual asphalts) or natural asphalt is used in making 
emulsions. The material should be ductile at 77° F., 
and free from cokey substances, free-carbon, or car- 
benes. Blown asphalt may also be used where speci- 
fications permit. The penetration of the asphalts most 
commonly used is between 100 and 250, though 
there are a few cases where 40 to 90 penetration 
material is required. 

From the point of view of the paving engineer the 
term “asphalt” designates merely one of the com- 
ponents in an asphalt emulsion, and emulsion speci- 
fications deal chiefly with the tests on the emulsion 
and properties of the recovered asphalt. The term 
“asphalt,” therefore would appear to designate a 
single or definite engineering construction material. 

Inasmuch as the stability of emulsions is highly 
dependent on surface phenomena having to do with 
physical forces in oil-water systems, the physical 
organic chemist must needs deal with this important 
component of asphalt emulsions from the viewpoint 
of its actual makeup, or inherent physical structure. 

Bitumens consist of four empirically designated 
hydrocarbon groups: asphaltenes, asphaltic resins, 
oil resins, and the oils. The asphaltic resins and the 
oil resins are now commonly included under the 
name of “resins.”” Asphalt itself when it is practically 
a pure bitumen is a dispersion of high-molecular- 
weight hydrocarbons or asphaltenes; this component 
is of low hydrogen content and recent determina- 
tions show the molecular weight of this fraction to 
be approximately from 10,000 to 140,000 molecular 
weight.® 7 

The asphaltenes are dispersed by the so-called 
“resins,” which are of intermediate molecular weight, 
in the external or oil phase material. All four groups 
may contain, besides the hydrocarbons, hydrocarbon 
derivatives containing oxygen, sulphur, and nitrogen 
in addition to carbon and hydrogen. The oxygen and 
sulphur are usually found in chemical combination 
in the high-molecular-weight asphaltenes, and to a 
lesser extent in the “resins.” Gurwitch gives the fol- 
lowing composition of the asphaltenes :* 


Composition of Asphaltenes 


Gira waie ts Hue aie ws da to 90__—percent 
BS Bales Shows ab ahs 6 to 8.5 percent 
Bie eb wibis nes e'ghrotraaiee 0.6 to 1.4 percent 
Ghee ités.g td bade ue 1.1 to 6.8 percent 
| _DINES pet er weP Tera Traces 


This component is obtained from asphalts as the 
fraction insoluble in low-boiling petroleum ether, 
and thus obtained is usually a hard, brown to black 
colored, high melting-point brittle solid. 

The above-mentioned asphaltenes existing in the 
continuous phase as stably dispersed particles give 
hardness, color and body to the bitumen. The asphal- 
tenes are peptized by the “resins” which are ad- 
sorbed on the asphaltene particle. This two-compo- 
nent system, or micelle, forms a stable colloidal 
solution in the external or oil phase; the whole sys- 
tem is therefore an oleosol.® 

The dispersed asphaltenes are found to be peptized 
to the greatest degree when the oil phase is rich in 
aromatics or hydro-aromatic hydrocarbons. We find 
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many of the properties of asphalt emulsions will 
eventually be better understood, as the nature of the 
constituents of asphalts is correlated and connected 
with the rheological properties of the bitumen itself. 
With the oil phase pretty much of an aromatic char- 
acter, we find asphalts whose flow properties follow 
the law of Poiseulle; as is the case with purely aro- 
matic hydrocarbons of viscous character, we there- 
fore find the temperature coefficient of viscosity of 
the asphalt to be very high; as the content of aro- 
matic oils decreases and paraffinic type oils predomi- 
nate, the asphalt shows a lower temperature coeffi- 
cient of viscosity and there is also a decrease in the 
peptization of the asphaltenes.*® As is well known. 
this change in peptization leads to increased plas- 
ticity and elasticity of the asphalt. 

The effect of air-blowing transforms the aromatic 
hydrocarbons into “resins,” and the latter are finally 
converted into asphaltenes—the aliphatic oily hydro- 
carbons not being oxidized to that end product in 
the initial stages. As obtained by vacuum or steam 
distillation high grade oil asphalts are practically 
non-plastic. Air-blowing produces plastic material as 
well as some increase in saponifiable constituents 
which in themselves have an effect on emulsifying 
properties. The inherent structure of an asphalt al- 
luded to above has a profound effect on its properties 
such as viscosity of structure, temperature suscepti- 
bility, ductility, plasticity, brittleness, etc.; these 
properties are dependent on the relative percentages 
of each of the three components and the degree of 
peptization of the asphaltenes—as found in the as- 
phalt—so that we have to deal here also with quan- 
titative variables. 

Thus it is seen that asphalt itself is a colloidal 
system, and its properties effect the properties of 
the emulsion. The character of the asphalt film de- 
posited by the emulsion determines in the end the 
durability and life of the finished pavement. Since 
the earlier work of Nellensteyn at Delft, Holland, 
on the fundamental concepts of the structure of as- 
phalts,* and later the physical researches of Wil- 
helmi,’* as well as the excellent work of the Danish 
and British Road Research Laboratories, a greater 
volume of much excellent work has recently been 
carried out in the United States on the properties 
and constituents of asphalts.™ 


Asphaltic petroleum distillation-residues often con- 
tain, besides combined sulphur, compounds contain- 
ing combined oxygen in carboxyl form, such as or- 
ganic acids or naphthenic acids. They are not an 
inherent part of the four arbitrarily designated as- 
phaltic constituents mentioned above. The naphthen- 
ic acids exist as impurities in crude oils and are 
present in asphalts as high-boiling, acidic com- 
pounds. These acids are important from the stand- 
point that they effect the quantity and type of emul- 
sifier and also ather properties of the finished 
emulsion, such as stability, for instance. 

The type and quantity of stabilizer or emulsifier 
used is dependent, to some extent, upon the acidity 
of the bitumen and on the content of combined 
resins plus asphaltenes. If the acid content is low 
the bitumen is inactive and is not self-emulsifying ; 
often additional oil acids are ‘added to increase the 
stability of the emulsion. 

The molecular weight of the added oil-acids (naph- 
thenic acids) has been found to be important—the 
low-molecular-weight naphthenic acids having been 
found to be better emulsifiers, when soap is used, 
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than the high-molecular-weight acids which are bet- 
ter stabilizers at equal concentrations of sodium 
hydroxide.** 

Other impurities which may be present are inor- 
ganic salts in small amounts, including iron and 
vanadium oxides and impurities of that nature. Un- 
less the content of these impurities is large, that is, 
over 0.5 percent, they usually do not interfere with 
the emulsifying properties of the emulsifier. 

Concerning the second component, or the water 
which is used in emulsions, it can be said that soft 
water should be used when possible; otherwise 
manufacturing allowances are made for the hardness 
of natural waters. 

In discussing the third item, namely the emulsifier, 
considerable importance must be given to this com- 
ponent, since the nature of this component deter- 
mines, to a great extent, the kind of emulsion that 
can be obtained, its stability and lability. The emul- 
sifiers can be grouped under two headings: 

1. The commonly employed emulsifiers are oil- 
or water-soluble substances, typified by the soaps 
of monovalent metals. These emulsifiers act as such 
due to their property of lowering the surface tension 
of either the asphalt or the water. The general rule 
has been that when the soap is more soluble in 
water than in the asphalt, such as sodium oleate, an 
asphalt-in-water emulsion is formed; if the emulsi- 
fier is more soluble in the asphalt, such as ‘calcium 
or magnesium oleate, a water-in-asphalt emulsion 
most generally forms; it has also been found. that 
the component most completely wetting the com- 
pound, or emulsifier, will be the external phase in 
the emulsion. The solubility rule is a good rule to 
follow, though it probably has many exceptions. 

The physico-chemical basis which underlies the 
action of oil- or water-soluble emulsifiers is the ori- 
ented wedge theory—namely, the oil-soluble hydro- 
carbon tail of the emulsifier molecule extending into 
the asphalt phase; the monovalent positive ion of 
the emulsifier molecule, being water-soluble, is said 
to extend into the aqueous phase. 

One cannot say that all sodium soaps are emulsi- 
fiers for only asphalt-in-water emulsions, since the 
nature of the anionic part of the soap molecule has 
a bearing on its solubility. For instance, the sodium 
soap of the highly oil-soluble phenylstearic acid is 
oil-soluble, to some extent, as well as quite water- 
soluble. The type of emulsion that can be obtained 
is also governed by secondary qualifications, such 
as very often the percent of each phase which is 
present, and sometimes by the method used in pre- 
paring the emulsion. 


Emulsions containing soaps and emulsions of this 
group usually “break” readily when in contact with 
most soluble salts, mineral powders, stone, and for- 
eign material that effect the electrical charges of the 
dispersed particles, which causes these emulsions to 
become unstable. This occurs generally before the 
water has begun to evaporate, once the emulsion has 
been applied. 

2. The second type of emulsifying-materials is that 
which is either wetted by one component more than 
the other, is practically insoluble, or only slightly 
soluble, in both phases, effects the surface tension 
only slightly, and forms plastic adsorbed films on the 
dispersed asphalt particle, or around the water par- 
ticle, due to peptization and swelling.” 

‘Inder this group we find the materials most com- 
monly used to be colloidal clays, such as Bentonite, 
Various oxides, silicates, Portland cement, ground 
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slag, certain salts of the heavy metals, etc. Emulsions 
formed with these types of materials show greater 
stability than those containing emulsifiers of the first 
group, are known to “break” at a much slower rate, 
and then only mostly when the water in the emulsion 
has begun to evaporate. 

Emulsions containing the second group of emulsi- 
fiers are not sensitive to the presence of foreign sub- 
stances, dissolved salts, and changes in the electrical 
charges of the dispersed particles do not cause the 
emulsion to “break.” This type of emulsifier produces, 
with or without soaps, “slow break” emulsions which 
are quite stable. 

The second type of emulsifiers, insoluble in water 
and often insoluble in asphalt, function due to their 
wettability by one or both of the phases. The idea of 
wettability also underlies the action of Group One 
emulsifiers. This concept is probably the true yard- 
stick to employ in order to determine the type of 
emulsion that can be obtained, rather than the use of 
the general solubility rule. Recent use of additives for 
bitumens, such as increasing the adhesivity of as- 
phalts for mineral aggregates of acidic or alkaline 
structure, is a logical development of the application 
of wettability, as well as detergency, in asphalts. 

It must not be construed from the above that either 
type of emulsion can contain only Group One or 
Group Two emulsifiers. Very often both groups of 
emulsifiers are used in the same emulsion, combining 
the useful qualities of each group for specific pur- 
poses. For example, “fast-breaking” emulsions, ex- 
hibiting excellent storage stability, contain both a 
soap (of a petroleum derivative) and metallic hydrox- 
ides produced inherently as the stabilizer." 

Again, very “slow-breaking” emulsions can be pro- 
duced by first forming a “fast-break” emulsion, 
stabilizing thereafter with an organic agent to pro- 
duce a “slow-break” emulsion, and adding to the 
stabilized emulsion a small amount of colloidal clay 
to increase storage stability.’” 

Asphaltenes themselves have been discovered to be 
good emulsifiers, and propane-precipitated asphalt- 
enes, by addition to poor emulsifying asphalts, are 
said to produce “self-emulsifying asphalts,” which 
require only a stabilizer to produce either a “fast” 
or “slow-break” emulsion.** Addition of asphaltenes 
to the asphalt prior to making the emulsion is said 
to increase very greatly the storage stability of both 
types of emulsions.’® 


Storage-Stability 


We have enumerated the general specifications and 
qualities of the three components of an emulsion. It 
is desirable at this point to list some of the properties 
which emulsions exhibit and what the desirable 
requirements are. 

Assuming the emulsion has been properly made 
and contains the correct amount of asphalt of given 
specifications, the prime requisite or characteristic is 
that emulsions show stability on storage, and the 
ability to “break” (lability), or deposit the dispersed 
asphalt as films of adhesive material on the mineral 
aggregate within certain time periods. These con- 
tradictory requirements must be present in well-made 
commercial emulsions. Good commercial emulsions 
today are made which are storage-stable and “fast- 
breaking.” 

Stability and liability are almost entirely dependent on: 

1. The particle size of the dispersed asphalt, and 

2. The pH value of the aqueous or emulsion phase. 

Particle size and pH values are inter-related and 
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are the prime factors governing and determining the 
limits within which emulsions are stable, The ability 
for an asphalt to be emulsifiable depends on the ten- 
sion between the bitumen and the aqueous phase, and 
also on the concentration of active substances present 
at the interface. Active substances, or emulsifiers, 
are usually present in the asphalt itself; this activity 
resides in the material composed of the “resin- 
asphaltene” micelle. Also included among the active 
substances are acidic compounds, such as the naph- 
thenic acids; the added emulsifier itself, of course, is 
the main source of so-called active substances which 
are present at the interface between asphalt and 
water. 

The activity of substances adsorbed at the interface 
between asphalt and water, or oil and water, is shown 
by a lowering of interfacial tension values. Petroleum 
resins and petroleum soaps, for instance, will con- 
siderably lower these values, determined by 
Gurwitch :*° 


as 


Table Showing Surface Tension of Petroleum Products 
Against Water 


NE ET Pe Pe ee 47.2 dynes. 
Paraffinum liquidum + 1% naphthene soaps ..... 30.5 dynes. 
Paraffinum liquidum + 3% of petroleum resins...40.1 dynes. 


The tension at the interface, or interfacial tension, 
is known to decrease with an increase in the pH for 
different substances. The following table shows rela- 
tive values of interfacial tensions in relation to pH, 
for Panuco (Mexican) asphalt, commercial oleic acid, 
and tall oil, as determined by Radulesco :?" 








TABLE 1 
pH | Panuco Asphalt* | Commercial Oleic Acid | Tall Oil 
2 | 23 (Dynes per cm.) 18 (Dynes per cm.) 16 (Dynes per cm.) 
4 26 20.5 | 17.5 
6 | 27.5 19.5 | 15.0 
8 | 26 | 12.0 8.5 
10 | 20 5.0 at 9 pH 3.0 at 9 pH 
12 0 0.0 at 9.5 


* Pen. 77 F., 191. 





The tension determinations were made with a 
Du Nuoy apparatus,”* using 0.5 percent of the mate- 
rial to be tested dissolved in benzol; determinations 
of pH values were made with Clark-Lub Universal 
Buffer. 

The effect of adding additives such as oleic acid 
and tall oil is best brought out by Table 2, which 
shows the limit of stability or emulsifiability for 
Panuco asphalt :*? 

TABLE 2 
pH Limits of Stability for Panuco Asphalt Emulsions 


Emulsion made with: pH 

ee i ee Lk a ncaa sciesilnssess 10.6 - 12.5 
2. 0.9% oleic added (plus alkali)................. 8.1 - 12.7 
3. 3% tall oil added (plus alkali)................. 8.4- 12.8 


* See Figure 2. 


As shown in Table 1, certain relations between 
interfacial tension and pH value exist for each sub- 
stance which may be added to asphalts; furthermore, 
it has been found that, between certain pH limits of 
an emulsion, particle size is at a minimum.** For 
instance, pH values determined in emulsions of two 
asphalts indicate that the smallest average size of 
the dispersed particle (based on the average diameter 
of the particles) is between pH of 11.6 and 11.9 at 2.1 
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microns for a Panuco asphalt, and that the smallest 
particle size observed for Colombian asphalt was 
only 2.6 microns, at a minimum at 12.5 pH, using 
in both cases only caustic soda as the emulsifier. 

For the Panuco asphalt at a particle size of 3 
microns average, the limits of pH were 11 to 12.2, 
and for Colombian asphalt between 12.1 and 12.6.** It 
can be seen that the Panuco asphalt shows a wider 
range of pH with the smallest particle average diam- 
eter size and is therefore the easier to emulsify. This 
is an important determination to make on asphalts 
which are to be emulsified prior to preparing com- 
mercial emulsions on the large scale. 

If, to the Panuco asphalt, 3 percent of a commer- 
cial oleic acid of 95 percent purity is added a lowering 
of interfacial tension results at lower pH values, as 
would be expected. The quantitative relations are 
brought out as shown in Figure 1. This graph corre- 
lates pH, interfacial tension, and the average diameter 
of the particles of dispersed asphalt using caustic 
soda to make emulsions A’ and B’.”* 
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FIGURE 1 


Relation between interfacial tension and limits of stability. A, inter- 

facial tension of Panuco asphalt alone; B, interfacial tension of same 

with addition of 3% oleic acid; A’ and B’ are corresponding limits of 
stability of caustic soda emulsions of A and B. 





Such quantitative relations as those shown for 
Panuco asphalt should furnish valuable data useful 
in similar studies of new or unknown asphalts with 
or without added emulsifiers. 

Particle size has an important bearing on the stor- 
age-stability of emulsions and on the phenomena of 
sedimentation. The arithmetic mean diameter of the 
dispersed particles in good commercial emulsions is 
usually 3 microns or less as determined from size 
frequency curves. In studying the storage-stabilty of 
emulsions it has been found that, under constant 
conditions and quiescent storage, with an increase in 
the average particle size, a small but definite amount! 
of asphalt will tend to settle out of the emulsion, Th: 
rate of settling has been found to be related to pai 
ticle size which varies from maximum to minimum to 
maximum within pH ranges of 10.6 to 12.5 in th: 
case of Mexican asphalt. If one uses as a rate 0! 
settle, for instance, the number of mm. of aspha! 
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settling per day, a curve (designated by hollow 
circles) is obtained as shown in Figure 2.” 

In Figure 2 the surface tension and stability limits 
of the emulsion in the presence of sodium chloride 
is included. The sodium chloride solution use is 0.1 
normal in cc.’s for 10 cc.’s of emulsions. Many salts, 
such as sodium chloride, aluminum chloride, mag- 
nesium sulphate, barium chloride, and salts of uni- 
valent ions actually improve the stability of emul- 
sions up to certain concentrations, and beyond these 
concentrations these salts are known to be strong 
flocculating agents.** 

There are secondary factors besides the above- 
mentioned particle size effects which will determine 
the rate of settle or sedimentation of the emulsion; 
these are viscosity, heat, cold, and especially the 
presence of materials or solutions containing salts 
or other electrolytes. The presence in the storage 
tank of obnoxious gases, and even carbon dioxide 
in the air, will disturb pH values sufficiently in the 
long run to upset the equilibrium of asphalt emul- 


smallest particle size possible. Emulsions should be 
free from coarse particles, such as particles above 10 
microns in diameter. Otherwise they may cause clog- 
ging of spray nozzles, pressure hose, and other road 
building equipment. Where emulsions contain coarse 
particles present in only small amounts they can be 
screened prior to use. A size frequency curve as 
discussed above is valuable in determining the com- 
position or homogeneity of the dispersed phase. 


Lability 

Lability, or the ease with which an emulsion will 
“break” or deposit the dispersed asphalt is probably 
the most important characteristic which is required 
of an emulsion next to its ability to be stable on 
storage. The suitability of asphalt emulsions is gov- 
erned by the speed with which it “breaks” and de- 
posits the dispersed asphalt as a uniform film on the 
stone aggregate. Rather complicated physico-chem- 
ico phenomena appear to underlie the phenomenon 
of “breakability.” It is true that in the stable type 
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FIGURE 2 
Limits of stability of Panuco emulsions with sodium hydroxide (no 
emulsifier) showing particle size, settling per day, and surface tension 
with and without sodium chloride in relation to pH value. 








sions. The phenomenon of sedimentation caused by 
a “packing effect” of the dispersed phase in asphalt 
emulsions has been investigated by Gabriel.” 
Concerning stability on storage it has been found 
that for Panuco and Colombian asphalt with or with- 
out emulsifiers, the storage stability will be greater 
than 100 days (upward to 400 days) when the aver- 
age diameter of the particles in microns is below 2.5. 
At a diameter above 2.5 the stability rapidly drops 
off to 75 days at 2,5, to 30 days at 3 microns, and. 
“0 days for average diameter of 4 microns and 


above.?? 
Valuable data is obtained indicating or predicting 
the stability of an emulsion when size-frequency 


curves are made at various time intervals, and tabu- 
lating the percentage of increase of coarse particles 
as they make their appearance with increase in time. 

Besides stability on storage an important property 
ot good emulsions is that of uniformity or homo- 
geneous distribution of dispersed asphalt of the 
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of emulsions, such as those containing colloidal clay, 
the evaporation of the water appears to be the deter- 
mining factor in lability. The emulsion will become 
unstable as soon as a certain maximum concentra- 
tion of asphalt is reached beyond which the dispersed 
phase cannot exist as such but coagulates. However, 
the ease of the breakability of emulsions made, for 
instance, with alkaline soaps, will diminish as the 
pH increases up to certain values. For a given aggre- 
gate the optimum value of pH, at point of break, 
depends entirely on the nature and the quantity of 
the emulsifier. 

For the same emulsifier lability is also a function 
of average size or diameter of the particles. The 
property of emulsions to “break” is greatly influ- 
enced by the nature and proportion of salts present 
in the water. The nature of the bitumen plays a very 
important role through the intermediate action of the 
resins and asphaltenes that compose it, and which 
also determine the equilibrium of the emulsion. The 
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lability of soap emulsions can be determined by the 
pH and quantity of the emulsifier. In looking for 
uniformity of relations between these physical prop- 
erties it must be borne in mind that a relation can 
be looked for only in emulsions which have been 
prepared from the same type of asphalt, soap, water 
and under very exact similar conditions. 

The nature of the adsorbed film, especially its 
thickness and the positions in which the polar and 
non-polar parts of the emulsifier molecule are orien- 
tated at the surface of the interface have also an 
important bearing on lability. A great deal of re- 
search work on the nature of interfacial films has 
been done in recent years. Many investigators regard 
the protective film of emulsifier on the asphalt par- 
ticle to be monomolecular ;?° however, McBain?’ 
claims the adsorbed layers to be more than one 
molecule thick. 

Nonaka,?* Mathews and Stamn”® have found values 
of the adsorbed layer which indicate that the layer is 
of polymolecular thickness. Recent work done along 
these lines further indicates that the concentration 
of active substances on the surface of the asphalt 
particles is about ten times greater than that neces- 
sary for a monomolecular layer.” 

Absorption of active substances on and at surfaces 
to which the emulsion is applied appears to be the 
underlying phenomenon of lability. For instance, 
Weber and Bechler claim that various solid mate- 
rials absorb alkali.*° It was shown that the prelimi- 
nary treatment of stone aggregates by an alkaline 
solution actually delayed “breakability.” The same 
occurs when the aggregate has been wetted with soap 
solution. Apparently the “break” of the emulsion is 
due to a lessening of the percentage of the emulsifier 
in the emulsion which tends to destroy the equi- 
librium of the system. 

A decrease in the concentration of alkali caused 
by absorption on the surface of the aggregate lowers 
the concentration of alkali in the bulk of the emul- 
sion. Basic aggregates of which basalt is an example, 
are known to be very surface-active, while siliceous 
stones, such as quartzite, appear to be inert.*! Mack, 
for instance, points out that interfacial energies of 
bitumens themselves against silica show positive 
values, while against limestone negative interfacial 
energy values are obtained.” 

Secondary factors also influence the property of 
lability besides preferential absorption of the soap; 





these are the presence of soluble salts, surface area 
of the stone intended to be coated, evaporation phe- 
nomena, mechanical disturbance, atmospheric condi- 
tions, etc. Brig. Gen. E. G. Wace (Great Britain) 
has given an excellent resume of stability and labil- 
ity, and their evaluation.** There are electrical forces 
residing on the dispersed asphalt globules and at 
the oil-water boundary, and one speaks of a contact 
potential and the tendency to rupture occurs when 
this potential decreases. A critical point exceeding 
0.03 volts is said to produce stable emulsions.** 

Electrical methods to determine rupture or lability 
are complicated to perform and are based on deter- 
mining the critical electrical charge present on the 
dispersed particles at the moment of flocculation.* 
Methods to determine lability have evolved through 
the use of various procedures, many of which are 
dependent on actually using material similar to the 
aggregate to be coated as the precipitating agent. 
Some investigators actually contact the emulsion 
with oblong pieces of basalt and determine the 
absorbed bitumen thus deposited after “break.’’* 
Klinkman measures a so-called stability number, 
using the soluble constituents from various aggre- 
gates as precipitants for the dispersed phase.*? The 
Myers Test employs solutions of calcium chloride 
as the precipitating electrolyte.** Weber and Bech- 
ler,*° and Weber use various types of stones and 
determine the amount of bitumen precipitated on 
hy 

Rapid and practical methods to determine lability 
for use by asphalt research &hemists and highway 
engineers have been formulated which give valuable 
information of practical nature. These methods will 
be discussed below under “Testing Methods.” 


Tests and Methods of Testing 

Before enumerating the practical physical and 
chemical tests carried out on asphalt emulsions there 
are methods to determine the properties which we 
have discussed above, which methods are not ordi- 
narily included in routine laboratory or service tests. 
They are the determination of pH value, surface 
tension, average diameter of dispersed particles 
(the so-called “particle-size” determination), and 
size-frequency curves. Determinations of this kirid 
are essential to the proper study of asphalt emul- 
sions. 

The pH value is best determined using an iridium 





TABLE 3 


Specifications for Emulsified Asphalts 
(Adopted September 11, 1940) 
































Rapid 
Setting Medium Setting Slow Setting 
Specification Designation RS-1 MS-1 MS-2 MS-3 SS-1 SS-2 
Tests on Emulsion: 
Viscosity, Furol 77° F., sec . 20-100 20-100 ee eee 20-100 20-100 
Residue by Distillation 55+ 55+ 60+ 65+ 55+ 55+ 
Settlement, 5 days ae —3 —5 —, ee oe ee —3 3 
Demulsibility (a) 35 c. c. N/50 CaCle 60+ ECR eon Ba eae ea aE: py AES. 
(b) 50 c. c. N/10 CaCle ee | —30 og a ers eee 1.0— 1.0 
Sieve Test—Ret. on 20 Mesh : —0.10 | —0.10 —0.10 —0.10 —0.10 —0.10 
Miscibility, 2 hrs a ie ee eee Pass Pass Pass Pass Pass 
Stone Coating (3 min.) ; Sida } Pass Pass RE, Ber oe Fee. 
Cement Mixing, Percent Max. . O Tere FF lot Da a nie Mal cata daar 6 A tls8 See 2.0— 2.0 
Tests on Residue: 
Penetration 77° F., 100 g., 5 sec ...| 100-200 100—200 100-200 100—200 100-200 40-90 
Soluble in CSe (Pet. Asphalt) Percent . 97.5+ 97.5+ 97.5+ 97.5+ 97.5+ 97.5+ 
Soluble in CS2 (Nat. Asphalt) Percent a 95.0 + 95.0 + 95.0 + 95.0 + 95.0 + 95.0 + 
Ash... RT ORE a aide , | —2.0 —2.0 —2.0 —2.0 —2.0 —2.0 
Ductility 77° F., cm........... ae 40+ 40+ 40+ 40+ 40+ 40+ 
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TABLE 4 
Specifications for ‘‘Slow-break’’ Asphalt 
(Mixing Type Emulsions) 


To remain at constant viscosity for 30 days, the emulsion may 
or may not withstand freezing. 








Wisanltg: Panel FFE a oi5 ois ob es Sao Bh aig ew bE 40-80 sec. 
Residue: 
WU WE gi cias sMasod Holt ok OR eae hoe ae eae 70-100 
ao SOR i re pep ne ee nee ey j 95% or over 
SNe SERRE ee CPR oe rire inet 60 cm. + 
Ca The. pee se aes Sere ag Kk ta teok 1.00+ 
ES ER PP Pate ie ty) ere oe oe herr ante 55-60% 


0.5% or less 


(a) Oil portions of distillate to 500 F. (vol.)... 
0.05% or less 


NN on a's Sia ask are date 6, nid DW caeie ond ie wi asecee Sood 


pe yer eer ee Pass 
Demulsibility (50cc N/10 CaCle) ........... ; 5 or less 
Se, THE «gain 0-3 ac a deereabe kaos se Ata gt. eo. ime 3 or less 

MIE v5 a. prate a a4 aid Whore ahad DIAS Phare Rag GV Kod bike wek ee 2% max. broken 
NN EEE TOOT Oe FUE IE OT NS per ry ae eee 0.6 or over 


Total combined amount of saponifiable substances, 


LCI: SUTORINT WO ino. oink cn as ok eee s Ox pdens 0.75% or less 











electrode’ or any of the modern types of Beckman 
pH-value apparatus. Surface tension and interfacial 
tension determinations are usually carried out with 
a tensionmeter such as the Du Nuoy apparatus,”* * 
and calculations made according to the standard 
methods of physical chemistry. The method for de- 
termining the average diameter of the dispersed 
particles, or so-called “particle size,” can be that of 
actually counting the dispersed particles of the emul- 
sion at a magnification of about 300, using a standard 
Thoma type haemocytometer cell.** A more rapid 
and perhaps more exact method to determine the 
particle size is that of using a spectrophotometer and 
employing the follow:ng formula :?? 


d 6.14 41.23 
n= bd 
K 
where, dm = average diameter in microns, 


and K =the extinction coefficient. 


Knowing the particle-size the size-frequency curve 
for the emulsion is calculated and plotted.** The size- 


frequency curve is a curve which shows the com- 
position of the dispersed asphalt particles in terms 
of their various diameters in microns, and from 
which can be calculated the average mean diameter 
of the asphalt particles. 

For routine testing the physico-chemical proper- 
ties of emulsions we have been discussing are eval- 
uated by a series of practical methods used by ‘high- 
way engineers and asphalt chemists. Service and 
laboratory tests are constantly being improved as 
to technique and aligned with the principles of 
physical chemistry. 

The usual tests are those performed on the emul- 
sion itself, such as viscosity, sieve test, stone coating, 
etc., and those tests made on the asphaltic residue 
obtained from the emulsion, such as _ penetration, 
ductility, and solubility. 

Given in Table 3 are Standard Specifications for 
Emulsified Asphalt, formulated by the Asphalt In- 
stitute and adopted in 1940.44 By way of an example 
showing the characteristics there is given in Table 4 
the tests and requirements of an emulsion suitable 
for use in the “mixing method” of paving construc- 
tion, Test methods described in these specifications 
are those of the A.S.T.M., standard method—D244- 
39, and Bulletin 101, December, 1939 (A.S.T.M.). 
Standard methods for testing asphalt emulsions are 
also given by the American Association of State 
Highway Officials, 1938. 

Many of the properties and characteristics of as- 
phalt paving emulsions that have been briefly de- 
scribed are also those of emulsions in general. Their 
study has enabled the many investigators in this 
field of applied colloid and surface chemistry to im- 
prove our materials of engineering construction. New 
and valuable compositions of matter and improved 
techniques have resulted from such research work; 
this is already evidenced by the recent and wide- 
spread use of asphalt additives, the application of 
new principles in soil science, and improved methods 
of modern paving construction for better military 
and civilian roads and airports of the future. 
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Multicomponent Distillation 


A New Graphical Method of Solution 


C. D. SHIAH 
The Tung Li Oil Works, Chungking, China 


a methods have been proposed for the 
solution of multicomponent distillation problems. 
Outstanding contributors along this line are Brown,’ 
Fenske,? Gilliland,’ Lewis,® Underwood,” etc. A 
critical review of the various proposed methods up to 
1935 was presented by Gilliland,* who pointed out 
that of all these methods, that of Lewis and Mathe- 
son® is “the most fundamental and general in applica- 
tion.” Nelson’ proposed a method for expressing the 
concentration of any component on any plate in 
terms of a known concentration of the same com- 
ponent on a given plate. The equations are some- 
what involved and their application necessitates the 
estimation of the temperatures on all the plates. This 
method would find more use in checking operating 
data rather than for design calculations. In Robinson 
and Gilliland’s* modification of Lewis and Matheson’s 
method, use is made of the relation, y== Kx/>Kx 
during the stepwise plate-to-plate calculation to 
eliminate a large amount of trial-and-error work re- 
quired for adjusting the values of Kx’s to add up to 
exact unity. The disadvantage of this simplification 
lies in the fact that the temperature on each plate is 
not known even after the complete solution of the 
problem. Hibshman® simplified Lewis and Mathe- 
son’s method by plotting a seris of equilibrium lines 
for all the components on a single sheet of graph 
paper. For systems consisted of a large number of 
components and/or for those cases where some of 
the components are very close in volatility, the chart 
produced would be crowded with curves to an extent 
that its use become rather inconvenient. This paper 
presents a new graphical method for stepwise calcu- 
lation, which, by the aid of Shiah’s® vapor-liquid 
equilibrium constant chart, uses a single curve to 
represent the equilibrium lines for all the components 
involved. Both Robinson and Gilliland’s* and Hibsh- 
man’s technique are also used in obtaining the con- 
centration of each component on each plate as well 
as the temperatures on each plate with practically no 
trial-and-error work. 


The Method 


Fundamentally, the procedure for the estimation 
of number of theoretical plates involved for the con- 
tinuous separation of a multicomponent mixture is 
exactly the same as those given for binary mixtures; 
i.e., starting with the composition of the liquid at 
any position in the tower, the vapor in equilibrium 
with this liquid is calculated; and then by applying 
the appropriate operating equations for the section 
of the tower in question to each component, the 
liquid composition on the plate above is determined 
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im paper presents a new graphical method for 
the stepwise calculation of multicomponent distillation 
problems, which, with the aid of Shiah’s K-chart, uses 

a single curve to represent the equilibrium curve for 

all the components. Uses also are made of both 
Hibshman and Robinson and Gilliland’s technique to 
obtain the concentration of each component as well as 

the temperature on any plate with practically no trial- 
and-error work. 


and the operation repeated from plate to plate up the 
column. The procedure can also be reversed to obtain 
the composition and temperature of each plate from 
the top down. Usually the caiculations are started 
from both directions, namely, from both still and top 
plate or distillate, to be matched together at the feed 
plate. To estimate the vapor in equilibrium with . 
given liquid at a known pressure, is a simple matte~ 
in the case of binary mixtures. In the case of multi- 
component mixtures, a trial-and-error calculation is 
necessary. As the temperature of the plate is not 
known, a value is first assumed and the various 
equilibrium constants at the known pressure and as- 
sumed temperature are read off from tables or charts 
and the vapor composition calculated. If the sum of 
the mol fractions of all the components in the vapor, 
so calculated add up to 1, the assumed temperature. 
is correct, otherwise the procedure must be repeated 
until the sum is unity. Recently, Shiah® presented a 
single chart to represent all values of equilibrium con- 
stants for methane up to octane and higher. This 
chart is quite an improved form of presentation of 
data. Thus, with a series of the so-called “equal K 
lines” plotted on the right hand side of the chart, the 
K curves for the chosen reference compound 
namely, n-pentane, on the left hand side of the chart 
serves to represent the values of K’s for all hydro- 
carbons. In as much as in an ordinary multicom- 
ponent distillation problem, the operating pressure is 
usually known or can be easily calculated, a single K 
curve for n-pentane at the pressure in question in- 
stead of the series of curves covering a wide pressure 
range can be plotted on the left hand side of the chart 
to represent the equilibrium constants for all hydro- 
carbons at all temperatures. This is shown by the 
heavy solid curve in Figure 1. Thus a vertical line 
drawn through the assumed temperature reading 
cuts the series of “equal K lines” at various points. 
From this various points of intersection, horizontal 
lines are drawn, which cut the K-curve for n-pentane 
at the given pressure at various points. These points 
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give the value of K’s at the given pressure and 
assumed temperature directly. It can be seen from 
Figure 1 that the position of the K curve as repro- 
duced from Shiah’s K chart, is fixed with regard to 
the “equal K lines” on the right hand side of the chart 
and the abscissa on the left hand side of the chart 
representing the value of K’s. A part of the same 
abscissa can also be conveniently taken to represent 
Xm OF Yn. The ordinate on the left hand side are di- 
vided into two halves representing Xm-, OF Ym-; and 
Xn+1 OF Yn+, respectively. Thus the operating lines for 
both upper and lower section of the column can be 
plotted each in their designated space. Thus we have 
all the operating lines, and a single curve represent- 
ing all of the equilibrium curves for the systems all 
compiled together on a single chart. The solution of 
the problem is thus much simplified. Further advan- 
tages are taken from the fact that in a log-log plot- 
ting, as was pointed out by Hibshman,* multiplica- 
tion or division can be easily manipulated by addi- 
tion or substraction. Thus, if a vertical line is drawn 
through a point corresponding to a value of K at a 
given temperature and another line drawn parallel to 
a straight line passing through points (1, 1) and 
(0.1, 0.1), and through a given value of x on the 
vertical scale (horizontal value of this point—1), 
the intersection of these two lines when read on the 
vertical scale will give the value of Kx. If the as- 
sumed value of temperature is correct, the values of 
Kx’s will add up to unity. If the sum is too far off, 
which is, however, very seldom the case, a new 
assumption of temperature has to be made. If the 
summation is not very far off from 1, say within 10 
percent, however, Robinson and Gilliland’s® tech- 
nique can be used. Thus y=Kx/*Kx. The value of 
y's so obtained can be safely taken as the correct 
values. With these values thus obtained, it is a sim- 
ple matter to reverse the above mentioned procedure 
to locate the correct temperature. Values of x’s can 
of course be read off directly from the operating 
lines. As the temperature gradient between adjacent 
plates is usually not very large, the corrected tem- 
perature for the first plate can be conveniently used 
as the first assumed temperature for the next plate. 
The same technique as mentioned above is repeated 
and the values of Kx’s read off. The correct value of 
y’s are again obtained from Kx/*Kx and the correct 
temperature value traced back from one or more of 
these values. Thus trial-and-error work is. practically 
eliminated, 


Going from the top of the column downward, the 
manipulation is similar, only it is reversed. From 
values of Xm’s, Ym-,’S are read off from the operating 
lines. A temperature value for plate m—1 is assumed 
and the corresponding K’s for the components lo- 
cated. A vertical line is drawn through a point rep- 
resenting a certain value of K, and a horizontal line 
is drawn through the point my-, on the vertical axis. 
rom the point of intersection of these two lines, a 
line parallel to the straight line passing through 
points (1, 1) and (0.001, 0.001) is drawn. The inter- 
ection of this line with the vertical axis (horizontal 
alue==1) will be the value of y/K. To obtain the 
orrect value of x, the following relationship is 

ed: 

mae 1. 
*~ Zy/K 

‘rom the correct value of x, correct value of K, and 
‘ bsequently the correct temperature are determined. 
‘gain from values of x’s thus obtained, values of 
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y’s on the next plate can be read off from the operat- 
ing lines and the whole procedure repeated. 


Illustrative Example 

The comprehensive test data on a commercial 
high-pressure-distillation column used for the stabili- 
zation of absorption naphtha‘ is taken for illustration. 
The set-up of the problem is shown in Figure 2. For 
simplicity, the Murphree plate efficiency was taken 
as 100 percent, and ordinary operating line equations 
instead of those involves the use of individual Mur- 
phree efficiency as put forth by Gunness* are used: 


Above feed 





(Yee) a 0.72 (Xe2) nv + 0.0588 
(yes)n = 0.72 (Xes) n+1 + 0.1895 
(yca)n == 0.72 (Xea) an -+ 0.0316 
Below feed 
(Yes) m — 1.71 (Xe3) m+1 — 0.0006 
(Yes) m — 1.71 (Xca) m+1 0.342 
(Yes) m — 1.71 (Xes) m+1 —— 0.235 
(yce) m = 1.71 (Xce) m+ — 0.133 


These equations are plotted on the left side of Figure 
1. K for n-pentane at 7 18 atm. is also plotted. As 
the detailed analysis of the composition of different 
fraction such as “propanes” and “butanes” is not 
known, each fraction is taken as a pure compound; 
thus n-propane for “propanes” and n-butane for 
“butanes,” etc. The value of K’s so obtained differ 
somewhat from the weighed average value used by 
Gunness in his algebraic. calculation. However, the 
error so introduced is very small as the values of 
K’s for different hydrocarbons were, up to the pres- 
ent, only approximate figures, such refinement as 
was used by Gunness is unwarranted. 

Starting with an assumed still temperature, 
Ty = 270° F. A vertical line T = 270 is drawn on the 
right side of Figure 1, which cut the “equal K lines” 
for C3, Cy, C;, and c, at a, b, c, d, respectively. From 
points a, b, c, and d, horizontal lines are drawn which 
cut the’ K curve on the left side of the chart at Kg, 
Ky, K, and Kg respectively. From these points, verti- 
cal lines are drawn. Values of xw’s are read off on the 
vertical scale and a line parallel to x=y is drawn 
through each point. These lines cut the vertical lines 
drawn from K,, Ky, K, and K, at points I,, I,, I. and 
I, respectively. Horizontal lines are drawn through 
these points to give the value of (Kx.3)w, (KxXc4)w, 
(Kx,;)w and (Kx.,) on the vertical axis respectively. 
Thus 

(Kxes) w = 0.0024 

(Kxes) w = 0.705 

(Kxes) w = 0.266 

(Kxee) w = 0.08 

= (Kx) w = 1.0534 

(Kxes)w 0.0024 
(ya) v= 2(Kkx)e 16h — .002 (test data = .007) 


(Yea) w = 0.670 (test data = 0.639) 

(yes) w = 0.253 (test data = 0.292) 

(yes) w = 0.076 (test data = 0.0624) 
Starting from the corrected value of (yc,)w, the cor- 
rect temperature is traced back along the dotted lines, 
Thus 


Tw = 268°F. (From algebraic calculation T~ =268°F.) 
From test data Tw = 275.5°F. 


From the operating lines, the values of x,’s are 
read off as follows: 





= 0.0016 (.0023 from algebraic calculation) 
(Xes)1 = 0.59 (0.625 from algebraic calculation) 
(Xes)1 = 0.295 (0.27 from algebraic calculation) 
(Xes)1 = 0.125 (0.11 from algebraic calculation) 


For the plate just above the first plate from the still, 
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the procedure is repeated. As a first approximation, 
T, = 268° F. thus 


(Kxes)1 = 0.0041 

(Kxea)s = 0.840 

(Kxes). = 0.227 

(Kxes)1 = 0.053 

=(Kx);: = 1.1241 

(Yes): = (Kxes) 1/2 (Kx), = 0.00364 


(yea) = 0.747 
(yes)1 = 0.202 
(Yes): = 0.0471 
The correct temperature is traced back from 


(Yos)1. Phus, T, == 252° F. (test data 254° F.). 
From operating lines 
(Xes)2 == 0.0026 (0.0027 from algebraic calculation ) 
(Xca)2 = 0.64 (0.66 from algebraic calculation) 


(Xes)2 = 0.257 (0.245 from algebraic calculation ) 
(Xce)2 = 0.107 (0.09 from algebraic calculation) 


Calculations for plates along the column from the 
bottom up are entirely similar. The results check well 
with Gunness’ algebraic calculation. Actually, the 
results have to be the same as the principles involved 
are entirely the same except that the values of K’s 
and the operating equations employed are slightly 
different. 

Calculating from top down, the manipulation is 
analogous. Thus, starting from the condenser we 
have 


(yea) e = 0.21 
(Yea) ¢ = 0.677 
(Yes)e = 0.113 


As a first assumption, the condenser temperature 
is taken as 120° F. A vertical line T= 120 is drawn 
on the right side of Figure 1 which cut the “equal K 
lines” for c,, c, and c, at a’, b’, and c’, respectively. 
Horizontal lines are drawn through these points to 
cut the K line at ka’, Kb’, and Ke’ respectively. 
Values of (y).’s are read off on vertical axis and 
horizontal lines are drawn from these points. These 
horizontal lines intersect with the vertical lines 
drawn from Ka’, Kb’ and Ke’ at Ia’, Ib’ and Ic’ re- 
spectively. Lines drawn from Ia’, Ib’ and Ic’ parallel 
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to x=y give readings of ya’/K, yb’/K and yce’/K 
respectively on the vertical axis. Thus 


(Yes/ K) e=— 0.076 

(Yes/xK)c = 0.64 

(Yes/x)e = 0.25 

=(y/K)- = 0.966 
(Xcs) ¢ = 0.0787 (test data 0.072, algebraic calculation 0.1) 
(Xc4)e = 0.663 (test data 0.70, algebraic calculation 0.59) 
(Xes) ¢ = 0.259 (test data 0.22, algebraic calculation 0.31) 





Tracing back from (x,.,)-== 0.259, it is found that 
T, = 118° F. (algebraic calculation, 118° F.). 
From the operating lines 





(ye2)t = 0.12 
(Yes t = 0.66 
(Yea) t— 0.22 


For the top plate temperature, 118° F. is taken as 
the first approximation. Thus it is found 


(Ye2/ K ) t — 0.045 

(Yes k)+= 0.645 

(Vea/ K)t— 0.500 

=(y/K)+ = 1.190 
(Xc2) e = 0.0378 (0.06 from algebraic calculation) 
(Xes) t = 0.542 (0.54 from algebraic calculation) 
(Xes) t = 0.420 (0.42 from algebraic calculation ) 


Tracing back from (x-.,), == 0.420, it is found that 
T, = 138° F. (140° F. from algebraic calculation). 

The vapor compositions are read off from the oper- 
ating lines, thus 





(Ye2) t-1 — 0.077 
(Yes) t-1 = 0.592 
(yes) t-1 — 0.331 


For the next plate down, T, is used for T,_, as an 
first approximation, thus 


(yeo/ K ) t-1 — 0.026 

(Ye3/ K ) t-1 — 0.467 

(Yes/x ) t-1 — 0.630 

=(y/K) t= 1.123 
(Xc2) t-1 = 0.023 (0.025 from algebraic calculation) 
(Xes) t-1 = 0.416 (0.43 from algebraic calculation) 
(Xca) t-1 = 0.560 (0.55 from algebraic calculation) 


Tracing back from (X.4)t-; == 0.56, it is found that 
T,-, = 150° F. (162° F. from algebraic calculation, 
154° F. by interpolation of test data.) 

With the methods of operation thus illustrated, it 
can be seen that a complete solution of a multicom- 
ponent fractionation problem can be obtained in a 
relatively short time. 


Nomenclature 


x = mole fraction in liquid 
y = mole fraction in vapor 
K = equilibrium constant 
temperature 

total pressure 


lI II 


1H 


Subscriptions: 


n= section above feed 
m = section below feed 
c = condenser 
t = top plate 
t—1= next plate from top plate down 


w= still 
1 = first plate from bottom up, excluding still 
C2, Cs, Ca, Etc. = Components ; that is, ce signifies ethanes fraction. 
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Increasing Production Wi 


Clean Condensers 


C. L. WEDELL and W. B. BORST 


Canton Refining Company 


Peewiens operations involve so much heat- 
transfer equipment that scale and corrosion prob- 
lems are a recurring headache in most plants. This 
is true of our own plant with a 6500-barrel design 
capacity recently increased to approximately 8500. 
Our production is confined to gasoline, kerosine and 
fuel oil, utilizing two crude units and one Dubbs 
unit. Scale formation in our cooling system has been 
a difficult problem only recently brought under con- 
trol. The atmospheric cooling system introduces a 
number of water problems which may be briefly 
outlined. 

Problems occurring in these systems are influ- 
enced by atmospheric contamination from gases, such 
as oxygen, carbon dioxide and hydrogen sulfide, bac- 
teria, algae, and dust which frequently introduces 
appreciable amounts of silica into the equipment. 
Velocity, temperature and incomplete wetting of 
metal surfaces are design features and a variety of 
metals and alloys present in systems encourage 
and introduce water problems inherent to the sys- 
tems, unless corrective treatments are employed. 

Corrosion occurs commonly in atmospheric cool- 
ing systems because of the repeated aeration of the 
water. The problem is not solved conveniently by 
oxygen removal because of this fact. The high 
velocities present in condensers accelerate the cor- 


rosion rate. The rate of corrosion is increased still 
further by the multiplicity of voltaic couples nor- 
mally present in large cooling systems. 

Living organisms are a serious problem in cooling 
systems and algae, bacteria, or both may be factors 
responsible for scale, corrosion, or simply slime 
found on heat-transfer surfaces, Aside from repeated 
contamination due to atmospheric contact, the prop- 
erty of many of these organisms of developing resis- 
tance to unfavorable environments, including chemi- 
cals intended to destroy them, is a difficult and 
disconcerting factor in their control. 

Our water conditions are reflected in the analysis 
in Table 1. The cooling water conditions are fre- 
quently more severe due to evaporation and atmos- 
pheric contamination but the water is quite hard 
under normal conditions’ and scale formation on our 
condenser tubing has accordingly been severe. This 
reduction of heat transfer rates not only reduces 
profits: but seriously reduces production at a time 
when production is necessary for war efforts. 

At our plant we have a cooling tower (Figure 1) 
which was erected in the original cooling-water pond 
and which is of ample capacity to handle the re- 
quired volume of cooling water. The water recircu- 
lates at the rate of 800 gallons per minute, and after 
leaving the condensers and coolers, empties into a 





FIGURE 1 


igust, 1942 





A Gulf Publishing Company Publication 








FIGURE 2 


hot well. From here it is picked up and goes over 
the cooling tower into the basin below. Figure 2 is 
a partial picture of the stills. 

An ample water supply and adequate cooling 
facilities, however, are not sufficient for efficient pro- 


FIGURE 3 
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duction unless the condenser surfaces are kept clean. 
The scale accumulation on our condenser tubing 
ranged from one eighth- to one half-inch in thickness, 
and interfered seriously with heat transfer. We were 
using a chemical treatment, supplied by a nationally 
known concern, which apparently failed to accom- 
plish its purpose and to control this accumulation. 

Faced with a serious condition we decided to 
make a change in our chemical water treatment, 
and adopted a mixture of cupric chrom glucosate and 
tetra phospho glucosate recommended by a firm of 
water consultants. The cupric chrom glucosate was 
used for the control of algae and corrosion and the 
tetra phospho glucosate to control scale and inhibit 
corrosion. 

The results of this chemical control were imme- 





diately apparent. Within 90 days heavy scale began - 


dropping off the lower side of the tubing, and could 
be pushed off the upper side. In some of the boxes 
the tubing is set so close that the scale did not 
have room to drop and simply laid loose on the 
tubing. Figure 3 shows scale with cracks in it, dem- 
onstrating the manner in which it was loosened from 














TABLE 1 
P.P.M 
Raw } Cooling 
IONS Water Water 
Bicarbonate ‘i 271.0 315.0 
Carbon dioxide. oe me FA ah tee 7.0 | None 
Sere re By i anal 3.2 2.0 
COMES. snk w oe shi i vad 14.0 | 14.0 
Sulfate. . ‘ eer at gp asarean fo 64.0 67.0 
Silica. be 22.0 25.0 
Phosphate. . None Trace 
Calcium. ‘ 90.0 | 93.0 
Magnesium......... ox -5 waa 5.9 6.3 
Iron. - on a an Pr _5.9 
Hardness as CaCOs (Calc) 249.0 } 251.0 
Hardness (soap). . : 220.0 240.0 
Alkalinity. ... 271.0 315.0 
Acidity OT URN Fe 8.0 None 
Dissolved solids. ....... A 598.0 | 686.0 
Suspended solids........... 6.6 _15.0 
le ee =, 604.0 701.0 
Volatile and organic matter................ 188.0 201.0 — 
Considerable | Considerabl: 
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the tubes. Even though it could not drop off, the 
fact that it was loose premitted the cooling water 
to get under it and reach the tubing. When a still 
is down for any reason we get into the boxes and 
remove the loose scale. Figure 4 shows a pile thrown 
out at one end of a box. Another and much larger 
pile was thrown out at the other end of this same 
box. 

In one of our boxes the tubing is not submerged, 
but is cooled by sprayed water. These boxes had 
always been a source of considerable trouble but 
now we find that at those points where the water 
falls in any volume the scale has been removed 
sufficiently to show the bare metal. Figure 5 is a 
view of one of the boxes of spray-cooled tubing. The 
upper pipes, going cross-wise in this illustration, 
show some scale, but they are the pipes which spray 
the cooling water onto the tubing beneath, and the 
small amount of treated water which falls on the 
outside of these upper supply pipes is not sufficient 
to completely remove all scale. Some of the tubing 
in this photograph appears slightly scaled, but most 
of the roughness showing is at those points where 
the water volume is not great enough to carry an 
adequate amount of treatment for complete scale 
removal. The clean edge of the nipples at the pipe 
joints shows there is practically no scale accumu- 
lation. 

The proof of the pudding, however, is in the eat- 
ing, and the proof of the value of any chemical 
treatment is in the results obtained. Our result has 
been an increased gasoline output of 50 barrels daily, 
which pays for the cost of the treatment and leaves 
a substantial profit. Anything which lowers cost and 
increases production’ is welcome in any plant at 





FIGURE 5 
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FIGURE 4 


any time, but today we have a bigger and better 
reason for everything we do. Today America is at 
war. Today we must increase production, stamp out 
inefficient methods forming production bottlenecks, 
conserve all metals and increase the life of all metal 
equipment. Through the treatment of water we can 
increase the production of gasoline and other equally 
essential defense materials, 
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Metallizing to Prolong 
Lite of Equipment 


JOE E. YOUNG, SR. 
General Metallizing & Machine Company 


Dinan present conditions it is difficult to get 
repair parts for refinery and gasoline plant opera- 
tions. Even with high priority ratings, long and 
costly delays are sometimes encountered before 
repair parts can be obtained. In order to save time 
and metal, many plant managers are turning to the 
metallizing process. Some refiners have used this 
process over a period of years and need no urging 
to expand the scope of this department. Others may 
have tried the process once or twice without getting 
satisfactory results, due mainly to the use of the 
wrong metal or in faulty operation of the equipment. 
The process is not-a cure all but it does have several 
distinct and unique advantages. If one or two points 
are always remembered when making use of this 
process, there will be little difficulty in obtaining 
good results. First, the deposited metal is not welded 
to the base metal. The bond is purely mechanical 
and for this reason the preparation must be thor- 
oughly and carefully done. Second, regardless of the 
kind of wire used the metal is “cast” and therefore 
should be machined and handled like a casting. This 
cast metal provides an excellent wearing surface, 
usually wearing several times longer than rolled 
metal of the same specification. 

The most frequently made refinery applications 
are: resurfacing pump rods and shafts, building up 
bearing and packing areas on steam turbines, pistons 
and piston rods on gas engines and air compressors, 
seal rings in centrifugal pumps, filling in cavitated 
areas of centrifugal water pumps, and many others 
that will occur in normal shop operation. 


Compressor rod being salvaged by spraying 
























In the past, there has not been very much atten- 
tion paid to the selection of the best man to operate 
the metallizing department. In most plants there is 
at least one man who is handy with tools and equip- 
ment and if let alone can “repair anything.” A man 
of this type will make a good metallizer if given 
some encouragement. After selecting a good man, 
see that he is provided with the best equipment, a 
good place to work, and time to experiment and 
practice. In the course of a day or so he will be 
turning out quality work. 

Metallizing is divided into two classes: machine 
element or items that are prepared in a lathe, and 
flat surfaces that are prepared by sandblasting. Both 
of these classes are important to the refiner but due 
to some restrictions in the use of certain metals like 
aluminum, the machine element class will rank first 
for the duration. Some flat surface jobs can be done 
where either zinc or lead is the metal to be applied. 

The most common of all machine element jobs is 
the building up of worn pump rods or plungers. Let 
us take such a job and follow through all the steps 
necessary to restore it to service. First the proper 
metal must be chosen for the service involved. If the 
service requires both wear and corrosion resistance, 
then 13-16 percent chrome steel wire will be the 
best. If wear alone is the important consideration 
either a 1.20 percent carbon steel or a 1.00 percent 
carbon and 2.00 percent chrome steel wire will be 
satisfactory. Where corrosion alone is the factor, 
either stainless steel, one of the bronzes, or a high- 
carbon iron will be used, depending upon the chem- 
ical condition encountered. Having determined the 
best wire to use, the rod is next placed in the lathe 
and a trueup cut taken over the entire length of the 
worn section overlapping at each end about 4- 
inch, so there will be no joint coming under the 
packing. The depth of the cut should be deep 
enough to allow for future wear without exposing 
the base metal. On pump rods over one inch in 
diameter, it is customary to undercut 3/32-inch on 
the diameter. For smaller rods this is reduced to 
1/16-inch. Seé that the rod is cleaned with emery 
cloth for a distance of about one inch beyond the 
undercut section. Square the shoulder at each end 
using a cutter off tool. The bottom at this point 
should have a small radius to prevent starting a 
crack. 

The rod is now ready to be rough threaded. Use 
an ordinary threading tool that has had the side 
clearance ground away and the point slight] 
rounded. Set the point of the tool about 1/16-inc' 
below the center of the rod and with spindle spee| 
reduced by the back gear run a thread the entire 
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Building up large crank shaft. This is one of the popular applications 
today for metallizing as new crank shaft forgings are impossible to 
obtain. 


length of the undercut area (24 threads per inch). The 
object of this operation is to obtain a thread with a 
smooth bottom and well torn sides, giving literally thou- 
sands of interstices for the sprayed metal particles to 
splash and lock around. Different alloys will require 
slightly different tool settings and speeds to obtain 
the best results. A little practice with the different 
steels usually used in the plant will soon familiarize 
the machinist with the correct setting. After com- 
pletion of the threading operation due care must be 
exercised that the surface does not become con- 
taminated in any way. Onlookers have a bad habit 
of trying to “feel” the roughness with their bare 
hands, leaving perspiration and grease on the 
threads. If the spraying cannot be done at once, the 
area should be wrapped in clean paper. It is best to 
spray the rod as soon as the threading is complete 
since delay may allow moisture from the atmosphere 
to deposit and cause trouble. The maximum time 
permissible between preparation and spraying de- 
pends upon the weather. When the humidity is low 
as much as 24 hours may elapse without any danger 
of contamination occurring. On wet days ‘spraying 
must be done within a short time after the rod is 
prepared. 
_ For convenience, the metallizing gun is mounted 
in the lathe tool post. The various adjustments in 
the gas pressures are made and the gun moved 
opposite one end of the prepared rod. The gun is 
lighted and the final gas and air cap adjustments 
made with the gun pointing away from the work 
so that no metal will be deposited until proper 
atomization is attained. Point the gun at the center 
o! the shaft and spray until the rod is built up 
nough over size to allow for finishing. When one 
‘tis built up move the carriage along enough to 
‘urt a new one. Continue in this manner until the 
‘is built up for its entire length. Unless for some 
reison it has been necessary to undercut the rod 
ry deep, it is best to build up with one pass of 
gun. Where exceptionally deep deposits must be 
le, then two passes will be more satisfactory if 
» 1s taken to see that the first pass fills about 
of the total depth. The finishing, if done in the 
can be started as’soon as the sprayihg is 
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completed. By the time the rough cut is com- 
pleted the rod will be cold enough to finish 
to size. Where grinding facilities are avail- 
able, it is best to grind the finish regardless 
of the type of steel used. 

Some alloy shafts are either case hardened, 
nitrided, or so hard all the way through that 
ordinary machine tools cannot be used to un- 
dercut the worn area. In this case, grind the 
necessary metal away, mask the ends and 
sand blast thoroughly. If possible use a dia- 
mond point chisel to nick the area before 
sandblasting. Replace in lathe and spray as 
indicated above. 

In preparing used cast iron, bronze or 
brass casting for metallizing they must be 
heated hot enough to drive off any oil or 
grease that may have been absorbed. The 
heating should be done with care so there 
will be no warping. Previously welded shafts 
also may have absorbed some oil. 

Since the base metal rarely gets hotter than 
about 200° F. above the atmosphere when 
being metallized, it is obvious that crank- 
shafts, high-speed shafts, armatures, turbine shafts and 
many other items may be built up with this process 
without the danger of warpage from heat. 





































































Application to Vessels 


The next most important application of metallizing 
in the refinery is the protection of steel vessels and 
structures from all kinds of corrosion. The surfaces 
of these items are prepared for metallizing by sand- 
blasting. Where possible, steel grit should be used 
in blasting. In warm coastal areas it is impractical 
to use this material because the salt air causes the 
steel shot to rust overnight. The small particles of 
rust on the shot are then transferred to the surface 
to be sprayed. The rust particles are so small that 
detection is difficult. If metal is deposited over the 
rust particles, failure will be the inevitable result. In 
all localities where steel grit cannot be used, a flint 
grit should be used. The grit used should be very 
sharp since the object is not only to clean the surface 
but to produce a tearing action necessary to obtain 
a keyed surface to grasp the little particles of sprayed 
metal and hold them tightly, Since the success of 


Showing how parts can be built up without disassembling 

















































Spraying of new material on a cylindrical surface could be done in the 
machine lathe where the surface is roughened preparatory to the 
rebuilding, but where much work is to be done, a simple rotating 
device and hand-operated gun rest, provide ample work and inspection 
facilities and release lathe for other work. Rotation is at speed to 
permit build up of desired thickness in single pass of gun over work. 


the metallizing operation is so closely tied in with 
the sandblasting, it follows that a great deal of care 
must be taken to get satisfactory results every time. 
Be sure that the size of the blasting nozzle is not too 
large for the supply of compressed air available. If 
the blasting is started with a nozzle %-inch in 
diameter and it wears until it is 5/16-inch, then the 
volume of air required to keep the pressure constant 
is increased from about 95 to 145 cfm at 90 pounds. 
If the increased volume is not available then the 
pressure at the sandblasting machine drops so low 


that good work cannot be expected. A good air filter 
should be installed at the machine to remove all 
entrained oil and moisture from the air. Clean only 
an area that can be completely metallized in the 
course of the shift. Until the operators become pro- 
ficient in estimating the amount of wire used per 
square foot, it is best to measure the surface and 
weigh out the wire necessary to cover this area to 
the correct depth. 

In spraying flat surfaces, it must be remembered 
that the thickness of the applied metal is very def- 
initely limited. From some inspections made re- 
cently, it appears that many operators think that if 
a little is good, a lot will be that much better. 
Nothing could be more fallacious, since if too much 
metal is deposited its strength becomes such that 
the mechanical bond is sheared when the base metal 
expands or contracts. A thinner coat is not so rigid 
and the bond is sufficiently strong to stretch the 
small amount necessary for it to follow the base 
metal. Each metal has a different thickness limita- 
tion. 

After completion of the job, remember that the 
coating is comparatively thin and sharp edged or 
pointed tools should not be used for subsequent 
cleaning operations. In applying zinc, the metal as 
sprayed needs no further preparation if the structure 
is to be painted. 

Metallizing equipment on the market today will 
operate on propane, butane, natural gas, waste refin- 
ery gases, acetylene or hydrogen. In common prac- 
tice, most refineries use propane as the fuel. The use 
of refinery gases where available will produce satis- 
factory results if the sulphur content is low enough 
so none will be taken up by the metal while in the 
molten state. 

3efore disposing of your scrap pile, take another 
look to see if some pieces of equipment discarded in 
former years can not be salvaged by the process 
described above. 





To form anchorage for the metal as it is sprayed onto the part being built up, preliminary processing 
includes the formation of a rough surface. in the case of cylindrical parts, such as the pump rod shown, 
a thread is turned on the worn surface, with the lathe tool set slightly off center to produce a tearing 
effect rather than smooth turning. Into the recesses, cavities and corrugations thus formed the molten 
metal is forced and in cooling, is locked firmly to the underlying material, addition being checked by 
eye and caliper as work progresses. 
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Simple, Efficient Platform for 


Pipe Bending 


B ENDING piping of various weights and sizes to 
special shapes is not difficult when proper equipment 
is provided for this work. When one or more pipe 
bends are to be made that cannot be accomplished 
with cold pipe or where operating conditions require 
smooth interior surfaces, one company has found it 
advantageous to use a simply designed bending plat- 
form that provides a wide variety of shapes. 

Briefly the device consists of a concrete slab into 
which have been sunk a number of pipe nipples, a 
heating furnace, a heavy-duty chain hoist, and a 
shaper. After heating, the proper shape is obtained 
by inserting iron pegs in a selected series of the 
nipples. Chaining one end of the pipe joint to two 
of the iron pegs, placing the correctly styled shaper 
against two nipple-inserted iron pegs opposite the 
heated part of the pipe, and pulling on the other end 
of the pipe with the chain hoist accomplishes the job. 

The first move in building a bending platform of 
this type is the excavation of a _ vertical-walled, 
smooth-bottomed pit, 13 feet long, six feet wide and 
two feet deep. This is filled with concrete extending 
to a height one foot above ground level. Before pour- 
ing the cement mix, which requires about 8% yards, 
55 two-inch plain end nipples about 24 inches long 
are hung vertically in the concrete form on 12-inch 
centers (see illustration). This number of nipples 
makes five rows of 11 each, the outside nipples being 
set approximately one foot in from the outside of 
the edge of the concrete form. The nipples are hung 


so their upper lip will be flush with the concrete 
flooring when poured. In one corner, near the nipple 
at that location, an extra heavy ring, or U-bolt, set 
well down in the concrete, is placed. This U-bolt is 
employed as an anchor for a heavy chain hoist used 
in procuring sufficient pressure to bend the pipe. 

At one end of the platform, a gas fired furnace 
is built. The firebox, or heating section, is made of 
firebrick, with an open top. The top of the heat 
consists of sheets of removable light weight iron. 
Both ends of the heater are partially open so a joint 
of pipe can be slipped through from the bending 
platform. 

Accessories required for active work when making 
bends consist of several pieces of tough bar iron, 
several short lengths of chain and a shaper. The bar 
iron or retaining pins are of a diameter that will 
permit them to easily slip into the sunken pipe 
nipples of the concrete platform. These pegs are of 
sufficient length so they will extend approximately 
one foot above the concrete platform surface when 
inserted in the sunken nipples. The short lengths of 
chain are for anchoring the joint of pipe at one end 
and for providing means of attaching the hoist hook 
at the other end, The shaper is a short piece of chan- 
nel iron, which has been shaped or forged to the 
desired angle the pipe is to be bent. 

Two men working patiently with the pipe can 
procure any degree of arc desired when given this 
shaping platform. 





ist, 1942—A Gulf Publishing Company Publication 


ted piece of pipe being bent on the bitdig platform. If it commences bending too rapidly, water is poured over the part bending too 
y until it is cooled and therefore stiffer. Note series of nipple holes in concrete platform, making it possible to obtain different arc degrees. 
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Laboratory Control 


Reduces Refinery Corrosion 


A. W. TRUSTY 


‘hus war, with priorities and metal shortages, has 
put certain refining equipment and metals into the 
“precious metal’ class. The refinery personnel must 
now devote more time and effort to protection of the 
existing equipment. Many corrosive conditions in the 
past were breakeven cases as to whether to spend 
the money to combat corrosion by chemical or other 
means, or to take the corrosion and replace the metal. 
However, today in many cases, it is a matter of sav- 
ing the metal in spite of a high protection cost. 

The chemist and metal inspector or corrosion en- 
gineer by close cooperation can first assemble the 
facts and conditions surrounding a corrosion case 
and then can intelligently apply the proper corrective 
measures. For example, an analysis of the iron con- 
tent of the condensed water from the distillate 
streams and a knowledge of the quantity of water 
per day will enable the extent of corrosion to be 
determined. An analysis of the iron content of the 
water before and after the addition of alkali to the 
distillate stream will enable the engineer to deter- 
mine the degree of protection that he is obtaining. 


Desalting 


One of the most common sources of corrosion is 
from the salts in the crude oil. There are very few 
refineries now which have not installed desalting 
equipment of some kind. The maximum amount of 
salt permitted in the treated oil varies with the re- 
finer and with the nature of the salts. A salt content 
of 20 pounds per 1000 barrels of oil is considered a 
satisfactory figure by most operators; however, 
where the salt content can be completely removed 
fairly easy, some refiners feel that they are justified 
in the slight increase in expense necessary to prac- 
tically free the oil of salt. 

Some brines contain mostly sodium chloride and 
give less corrosion than other brines containing 
magnesium salts. The chemist should analyze the 
briny water from each crude oil processed at his 
plant to determine the relative proportions of sodium, 
calcium and magnesium ions. Where calcium and 
magnesium are present, the total salt content of the 
crude oil should be reduced to a lower figure than 
in the case of a brine containing only sodium chlo- 
ride. 

Salt is most commonly encountered in crude oil 
in the form of brine drops. It is only the very small 
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brine droplets which are difficult to remove from 
the oil. Larger drops, exceeding 0.01 mm in diameter, 
settle readily and are removed from the crude oi 
in the field. 

The presence of wax contributes to the difficulty 
of salt removal. Both brine drops and solid salt crys- 
tals are stabilized by a thin coating of wax. It i 
necessary to heat the oil to a temperature above the 
solution temperature of the wax in the crude. A tem- 
perature of 120° F. will dissolve the wax in Ez 
Texas crude while a temperature of 160° F. is r 
quired to dissolve the wax in Rodessa crude oil. 

The salt content of an oil is usually determir 
by diluting the oil with an organic solvent to ce 
crease the viscosity and to minimize emulsion ic: 
mation, followed by thoroughly agitating the oil wi 
warm water, settling, and analyzing the wate: 
tract. The water extraction is quite satisfactor, «.n 
cases where the salt occurs in the form of brine 
solutions. If the salt is present in the form of © rvs- 
tals, however, it has been found that prolen 14 
shaking does not completely dissolve the solid sz 

Centrifuging, likewise, will remove crystallin _ .lt 
with difficulty. Ten minutes of centrifuging ren ed 
all of the water, but two hours of centrifuging. _led 
to remove all of the salt from a sample of Rv ?=ssa 
crude containing crystalline salt. 

A quick method for the determination of the salt 
content of a crude oil is as follows: Place 100.1 of 
the crude oil in a 500 ml separatory funnel and add 
100 ml benzene. Add 25 ml acetone and swirl for a 
few seconds to break up any brine emulsion. Add 
100 ml of very hot distilled water. Shake thoroughly 
for 5 minutes. Immediately while air bubbles are 
trapped in the mixture add an additional 25 ml ot 
acetone. Do not agitate the solution further at this 
point; invert it gently to mix the acetone with the 
solution. Allow to settle. Withdraw the water layer 
and titrate with silver nitrate solution using potas- 
sium chromate indicator. Repeat the extraction proc- 
ess until the chloride equivalent is less than .5 ml 
silver nitrate per extraction. Thorough shaking and 
removal of the water in each extraction aids in keep- 
ing the number of extractions down. Use a blank 
titration deduction for each titration. 

Calculation: ml .0488 N silver nitrate 10 = lbs. 
sodium chloride per 10°0 barrels of oil. 


An analysis of the salt water extracted from the 
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crude oil will show the relative content of sodium, 
calcium, and magnesium chlorides. Sodium chloride 
gives no acidic decomposition product. The presence 
of calcium chloride in a brine containing magnesium 
chloride causes the acidic decomposition products 
formed by the magnesium salt to be inconsistent in 
yields—in some cases, the acidity is actually de- 
pressed. The hydrochloric acid release from the dis- 
tillation of a crude oil containing magnesium chlo- 
rides will vary with several factors, such as the 
temperature of distillation, the quantity of steam 
used in the process and the time element during the 
distillation. A magnesium chloride content of 20 
pounds per 1000 barrels of oil would produce about 
8 pounds of hydrochloric acid in a typical topping 
operation. 

The quantity of acid produced by distillation’ can 
be estimated in the laboratory as follows: Charge 
500 ml of the crude oil into a 1000 ml side-neck flask 
fitted with a steam connection. Connect the flask to 
a condenser and the condenser to an Erlenmeyer 
flask. Connect the vent from the flask to an ASTM 
sulphur determination absorber (D 90-34T). The 
absorber is charged with 45 ml of 1/16 N sodium 
carbonate solution (3.306 grams per liter). 

The oil is heated and steam is applied at an oil 
*emperature of 240° F. The distillation is continued 
at a rate so as to reach an oil temperature of 650° F. 
‘n 1 hour. Sufficient steam is used to give about 40 

11 of water condensate overhead. The overhead is 
vater-washed twice in a separatory funnel and the 
wash water added to the absorber. The solution in 

»¢ absorber is back-titrated with standard hydro- 
chioric acid (.08623 N) using methyl orange as an 
indicator. (ml acid for blank — ml acid for titration) 

:2.2 = Ibs. hydrochloric acid per 1000 barrels of oil. 

4*s laboratory method makes it possible to compare 
tne acid products which might be obtained from the 
various crudes processed at a plant before and after 
the desalting operation. 


Procedure for Determination of- Calcium, 
Magnesium and Sodium‘ 


itate thoroughly in a 2-liter separatory funnel 
10% al of the crude oil and 500 ml of benzene. Add 
100-- i of acetone to break up any emulsion. Extract 
wit 400 ml portions of hot water until the extract 
gives no test for chlorides. Combine the filtered ex- 
trac s and evaporate to 125 ml. Acidify with 10 ml 
of 6N hydrochloric acid and filter again to clarify. 
Oxidize any iron with 5 ml of bromine water and 
boil off the excess of bromine. Make slightly alkaline 
with ammonia and filter off the iron and aluminum 
hydroxides. 

Concentrate the filtrate to 75 ml, add ammonia if 
the odor is not detectable, and to the boiling solution 
add ammonium oxalate, drop by drop until no more 
precipitate appears. Finally add an excess of 10 ml 
of ammonium oxalate. Boil with stirring and digest 
until the precipitate settles out. Filter at room tem- 
perature. Wash twice with warm water containing 
ammonia and a little ammonium oxalate solution, 
heat to boiling, and add a slight excess of ammonia. 
Cool and filter as before. Add the washings to the 
filtrate from the first filtration. Ignite the precipitate 
and weigh as calcium oxide. 

Evaporate the combined filtrates and washings 
until crystals begin to appear. Add 1-2 ml of dilute 
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HCl, and with stirring add water 1 ml at a time until 
the salts redissolve. If the acid solution is not clear 
at this point it must be filtered. Make barely alkaline 
to methyl orange with ammonia. To the cold solu- 
tion add sodium ammonium phosphate solution as 
long as precipitation continues and finally 10 ml in 
excess. Add 6 N ammonia, 1 volume for each 3 vol- 
umes of solution, stir for 10 minutes, and allow to 
settle for 6 hours. 

Filter the precipitate in a weighed Gooch crucible 
and wash with 2.5 percent ammonia. Ignite to a 
constant weight and weigh as Mg,P,O,. 

Calculation: grams CaO/1000 ml oil & 693.7 = Ib. 

CaCl, per 1000 bbl. oil. 

grams Mg,P,O,/1000 ml oil & 299.8—=Ilb. MgCl, 

per 1000 bbl. oil. 

Calculate the remainder of the chlorine to sodium 
chloride. 


Topping Plant Corrosion 


Practically all corrosion on the oil side at the 
topping plant is caused by hydrochloric acid and/or 
hydrogen sulfide. 

The hydrochloric acid is formed by decomposition 
of the chlorides of magnesium and calcium during 
the process of heating. A small amount of hydro- 
chloric acid will greatly accélerate the rate of corro- 
sion from hydrogen sulfide. A vicious cycle is set 
up as follows: the hydrochloric acid attacks the iron 
to form ferrous chloride. The iron of the ferrous 
chloride is then precipitated as iron sulfide by the 
hydrogen sulfide, thus freeing the hydrochloric acid 
for another attack on the iron. 


The hydrogen sulfide may have two sources: natu- 
rally occurring in the crude oil, or formed by decom- 
position of the other sulfur compounds during the 
process of distillation. 

The time and temperature are two factors affect- 
ing the quantity of H,S evolved during heating. For 
example, a pipe-still unit with a 550° F. outlet tem- 
perature produced a doctor-sweet kerosine and no 
H.S present in the gasoline streams from East Texas 
crude oil. A shell-still battery charging the same 
crude with an oil temperature of 575° F. in the last 
still produced a doctor-sour gasoline from No. 2 
still and a doctor-sour kerosine from No. 3 still. 


Corrosion from hydrochloric acid-hydrogen sulfide 
in the topping plant can be reduced by desalting the 
crude oil, the use of special metals, such as cast iron, 
alloys, etc., or the use of alkaline chemicals in the 
condensing system. 

The use of an alkali in an all-iron condensing sys- 
tem will furnish good protection with no danger from 
an excess of alkali. However, the condensing equip- 
ment in most topping-plant units includes both iron 
and copper alloys, and an excess of alkali will attack 
the copper alloy. The problem then is one of accu- 
rate control of the pH, or reaction value of the 
streams. 


Some refiners report satisfactory service of brass 
tubes using a pH as high as 8.5 while in other cases 
attack of the tubes is noticed with a pH of 7.5. This 
variation in allowable excess of alkali is due to the 
proportions of, hydrogen sulfide and hydrochloric 
acid present in the stream. The manufacturers of 
brass tubes usually recommend pH values less than 
7.5 for protection of copper alloys. A pH higher than 
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7.5 is usually recommended for protection of iron. 
The condensed water from the streams can be 
tested for acidity or alkalinity (pH) by the follow- 
ing means: 

a. continuous pH recorder’, or a pH meter, 

b. indicator solutions. 


Hydrogen Ion Concentration (pH) 


The chemist by titration can determine the quan- 
tity of acid present in a solution. The quantity of 
acid present and the intensity vary widely with dif- 
ferent acids. For example, we use boric acid as an 
eye wash and acetic acid in the form of vinegar as 
a seasoning, but would not dare use hydrochloric acid 
for such purposes. Actual measurements show that 
hydrochloric acid has almost 70 times the active 
acidity of acetic acid, and over 10,000 times the in- 
tensity of boric acid. Likewise, sodium hydroxide is 
almost 100 times as intensely alkaline as ammonium 
hydroxide although titration by the chemist would 
show the quantity of alkalinity to be the same. 

It is the intensity of acidity which is of importance 
in corrosion. This intensity is more accurately meas- 
ured by the pH scale. When an acid or an alkali is 
dissolved in water, they ionize, or break up into 
positively charged hydrogen ions and negatively 
charged hydroxyl ions. The intensity of acidity or 
alkalinity is due to the number of positive or nega- 
tive ions in a solution. Hydrochloric acid is a strong 
acid because it gives a large number of positive hy- 
drogen ions. Likewise boric acid is a weak acid be- 
cause it gives a small number of ions. 

The pH value, then, is a measure of the positive 
or negative ions. A pH value of 7 is neutral, that is, 
it is neither alkaline nor acid. A pH of 6 is acid and 
has 10 times as many hydrogen ions as a pH of 7. 
A pH of 5 is more acid and has 100 times as many 
hydrogen ions as 7. Likewise 8 pH is alkaline and 
has 10 times as many hydroxyl ions as a 7 pH. 
A pH of 9 has 100 times as many negative ions as 7, 
and so on. The pH scale ordinarily runs from 1.2 
to 13.6. 

The pH can be measured accurately by an elec- 
trical instrument, or the pH can be measured by the 
use of indicator dyes. The following indicators and 
their pH ranges are commonly used: 





pH Range | Color Change 





Acid cresol red .2-1.8 red yellow 
Meta cresol purple 1.2-2.8 red yellow 
Methy! orange ? 2.9-4.0 red orange 
Brom phenol blue 3.0+4.6 | yellow blue 
Brom cresol green 4.0-5.6 | yellow blue 
Chlorpheno!l red 5.2-6.8 yellow red 
Brom thymol blue 6.0—7.6 yellow blue 
Phenol red 6.8-8.4 yellow red 
Cresol red : 7.2-8.8 yellow red 
Phenolphthalein. 8.3-9.6 white red 


A .04 percent by weight solution of these indica- 
tors is used; in some cases it is necessary to use 
alcohol as a solvent instead of water. 

To make the pH test, add .5 ce of indicator solu- 
tion to 10 cc of water. For example, the topping- 
plant operator samples the condensed water from his 
gasoline streams. Phenolphthalein indicator is added. 
If the water turns red, the pH is 8.3 or higher. If 
there is no color change, bromthymol blue indicator 
is added to another portion of water. If the color is 
yellow, the pH is below 6. If the color is blue, the 
pH is between 6 and 7.6 (or higher) depending on 
the intensity of the color. Thus by the process of 
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elimination and using only two or three indicators 
in cases where the approximate pH of the water is 
known, the actual pH of the water can be deter- 
mined in few minutes by a stillman. 


Cracking Plant Corrosion 


Corrosion in the high-temperature zone in cracking 
plants is believed to be due mostly to the action of 
elementary sulphur. The mechanism of corrosion 
seems to be the decomposition of organic sulphur 
compounds, liberating hydrogen sulfide, which in 
turn is decomposed into hydrogen and elementary 
sulphur. A grain of the elementary sulphur becomes 
deposited on the metal, begins to react with the iron 
to form iron sulfide and thus a pit develops. 


Many refiners have found that the addition of lime 
to the cracking-plant feed results in a marked de- 
crease in the corrosion. The quantity of lime used 
is .25 to 2 pounds per barrel of fresh feed. One® re- 
finer reported an 80 percent reduction in corrosion on 
a Cross unit cracking Winkler County, Texas, gas oil 
with a sulphur content of about 1 percent. Lime was 
added in the proportion of .25 pound per barrel of 
charge. 

Methods of control of the amount of lime added 
to the cracking-plant stock vary with different re- 
finers. One method is to start out using an arbitrary 
amount of lime, say .25 pound per barrel and use 
this same amount until the metal inspectors have had 
sufficient time to compare the rate of corrosion with 
runs made before lime was added. If the corrosion 
has not been reduced considerably, the amount of 
lime is increased, and further metal inspections made 
during subsequent runs. 

Another refiner uses the pH test on the hot feed 
as a method of control. To 100 ml of the hot feed 
is added 100 ml of distilled water and the mixture is 
agitated. A pH determination is made on the sepa- 
rated water. Sufficient lime is added to the feed to 
maintain a pH of 8 to 9 on the hot feed. 

Addition of lime to the cracking-plant feed always 
raises the ash and BS&W content of the fuel oil. 
Thus these two tests can be used as methods of con- 
trol. One refiner runs the ash content of the fuel oil 
daily and has set a maximum of .25 percent for con- 
trol of the lime addition. 


Air in Compressor Gases 
Most vacuum gas-gathering systems develop leaks, 
and as a result, air is pulled into the recovery plant. 
The presence of a small amount of air and water 
vapor with hydrogen sulfide rapidly accelerates the 
rate of corrosion. The following table shows the in- 
fluence of air on H,S corrosion: 





| Life of Tank 
| Plate in Years 








Percent Oxygen in Gas Containing H2S 





OE PY Pe A a Pe oom, te rg en Pe OM Pee Ge eee 20 
2 ; Se CPS ee eS eae ane et Se wei 7 

RE TRS EAA? 8 SAS Ds. nel 4% 
Dalasi kok Patty WeWc sy nit sid We dis bile oend ida ela eat 3% 
Cai ct oo aa Fog rk as tee Od goon noi alas een ee 334 








The oxygen content of the gas can easily be deter 
mined by means of the Orsat or Hays apparatus. 
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Proper Electrodes 
For Refinery Welding 








WELDON L. ARCHER 


\\ ITHOUT a doubt much of the advancement of 

welding practice may be traced to the progressive 
engineering in the refining plant. Higher pressures 
and temperatures suggested the tight joints and 
heavy shells that would result from welded fabrica- 
tion. Of course suitable welding electrodes had to 
be developed to perform these tasks. And the elec- 
trodes that resulted solved the question of quality 
first and then, without delay, turned to the matter 
of cost. In this field advances have been made also. 

Notwithstanding the important part he has played 
in the development of modern pressure-vessel manu- 
facture, the refiner has not always adopted the same 
methods for his own welding work. Because of the 
press of production matters, there has been a natu- 
ral and understandable delay in the adoption of 
welding electrodes that would lead to faster welding 
at lower unit costs without any deterioration of 
quality. For the same reason the bulk of the welding 
done about the refinery is accomplished with a 
grade E6010 electrode. That grade number calls for 
explanation. 

In order to establish standards for welding elec- 
trodes the American Welding Society and the Amer- 
ican Society for Testing Materials collaborated in 
the issuance of a specification for welding electrodes. 
Thus the user of welding is enabled to talk about 
welding rods in terms of their current characteristics 
and physical properties by merely stating the grade. 

Since this discussion will deal with four of the 
many grades listed, the first logical step is a table 
showing the essential factors involved. Table 1 con- 
siders the AWS classificaticn number as a guide to 
welding positions, description of electrode and cur- 
rent requirements, heat treatment and primary phys- 


TABLE 1 
AWS-ASTM Specification for Welding Electrodes 














All Weld 
} | Metal Prop:rties 
AWS Neuen reins scat 
Grade Welding Description and Current | Heat | Ult. Str. | Elong. in 
0. Positions Requirements | Treatment psi | 2” Percent 
10 F, V, OH, H | Heavy covering useful with | SR | 69,900 | 27 
d-c electrode positive only NSR | 65,009 22 
: RE Rint AOE RET: EROS | APO aCe SS ae Bae 
N12 F, V, OH, H | Heavy covering usually used | SR 60,009 |, 22 
with electrode negative | NSR | 65,900 | 17 


d-c or on a-c } 


é ae STAR tans RETO iat oy ty a <n pares 
) F, H (Fillets)| Heavy covering usually used SR | 60,000 | 39 
with electrode negative or NSR | 65,000 | 25 





ical properties of all weld metal tension specimens. 


Although there are four grades listed in Table 1, 
this article will be restricted to three grades that 
fall into distinct groups. The discussion will center 
around the fillet-weld contours that result when a 
flat position bead is deposited with each type. In 
this position the resulting fillet welds have a surface 
that is flat, convex or concave. Therefore the AWS 
grades may be grouped according to the typical fillet 
weld surface contour for greater ease of analysis. 
Following this scheme yields Table 2. 


Before going into a detailed treatment of each 
grade of electrode there are some abbreviations in 
Table 1 that require explanation. Under welding 
positions F refers to flat position or downhand posi- 
tion where all the welding is done on a flat surface 
with the metal being deposited from the top side. 
Figure 1 shows the flat position. Similarly V_ indi- 
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FIGURE 1 
Flat or downhead position 


cates the vertical position which is depicted in 
Figure 2. In the same manner OH designates the 
overhead position of Figure 3 while H describes the 
horizontal position of Figure 4. 

Under heat treatment the welds may or may not 
be stress-relieved. In mnemonic symbols SR indi- 
cates a stress-relieving operation of heating to 1100° 
to 1250° F. and holding for one hour per inch of 
thickness. Likewise NSR means literally not stress- 


TABLE 2 
Electrodes Classified by Fillet Contours 























|  a-c for fillets and electrode : 
| positive or a-c for flat Fillet Contour ; Grade 
welding | 
. Be TO a cs DET eae Ra Soe Cas Pee iam LL aut se ae ES URS WSS B46 
F | Heavy covering usually used SR | 60,000 | 30 ee SA Pe be, De tia eel not eae aes E6012 
| with electrode positive on NSR 65,000 | 25 Chidneta (peas 
d-c or with a-c | J ETT ERER PEER ET eT ee eee ee ey FBS ey E6030 
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relieved or when referring to physical properties 
represents the “as welded” condition. 


Choice of Current 


Of course d-c means that direct current is used 
and a-c specifies alternating current. Practically all 
of the work about a refinery is done with direct cur- 
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FIGURE 2 
Vertical position 


rent. Where the welding machine is removed from 
the work as is often the case, a-c with large induc- 
tion losses becomes impractical. However a-c weld- 
ing may have a place in shop work and should be 
considered there. Nevertheless the statement stands 
that the bulk of welding in the refinery is done with 
direct current and only this type will be discussed 
at this time. 

Getting back to the grade E6010 electrode which 
is used for most of the welding about a refinery, 
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FIGURE 3 
Overhead position 


what is the reason for its popularity? It may be 
used in all positions. Definitely that is an advantage 
as much repair work on existing towers and struc- 
tures must be done in place. Therefore an electrode 
that will not perform in the vertical and overhead 
positions is useless. Then, too, the deposited metal 
exhibits excellent strength in combination with good 
ductility. Furthermore many welders in the oil coun- 
try have a wide acquaintance with this type of weld- 
ing rod. 
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With the several good features outlined for grade 
E6010 electrode there may be some question as to 
the reasons for having other types of electrode. 
Surely the flat contour of fillet as illustrated in 
Figure 5 is good while no fault may be found with 
the fact that this electrode may be used on direct 
current, electrode positive (that is, reverse polarity) 
only. Still there are three definite drawbacks to the 
universal application of grade E6010 electrodes: 
slow rate of deposit, likelihood of porosity in the 
larger sizes and tendency to undercut. 


Slow Rate of Deposit 
Because of the good all position properties of the 


E6010 electrodes, many welds are made in the ver- 
tical and overhead positions that might as easily be 
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FIGURE 4 
Horizontal position 





made in the downhand position. The former posi- 
tions are more difficult for the welder and lessen his 
actual welding time thereby reducing the amount 
of metal deposited and slowing down the welding 
job. Where welding must be done at variance with 
gravitational forces, E6010 electrodes of small diam- 
eters are best. That means welding with 1/8- and 





FIGURE 5 
Flat fillet weld made with E6010 electrode 


5/32-inch electrodes for the best results. Naturally 
welds made with small electrodes are slow. 


Likelihood of Porosity 


Grade E6010 weld deposits are inherently porous. 
This must not be taken to mean that any weld with 
this class of electrodes will contain gas. But should 
the welder be lacking in skill or should the welding 
environment be measurably less. than ideal, gas will 
result. A little gas will be harmless. But excessive 
porosity must be avoided. To provide a factor of 
safety against too many gas pockets smaller elec 
trodes, the same diameters as mentioned in the pre 
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ceding paragraph, should be used exclusively. By 
actual experiment the refinery welding personnel 
can determine the degree of porosity as a function 
of electrode diameter to prove to their own satisfac- 
tion the truth of this statement. Three-sixteenths-inch 
should be the largest diameter of grade E6010 elec- 
trodes carried in stock to avoid porosity troubles. 


Tendency to Undercut 


Any electrode that is used in reverse polarity has 
a tendency to undercut in some applications. With 
grade E6010 electrode this tendency is pronounced. 
Exacting manipulative skill will eliminate undercut- 





FIGURE 6 
Convex filiet made with a E6012 electrode 


ting through proper w eaving patterns and close arc 
control. However examination of many welds made 
with grade E6010 electrodes discloses undercuts that 
might become stress raisers. 


Electrode Applications 


High quality deposits with grade E6010 electrodes 
may be expected to yield sound welds possessing 
good physicals and excellent resistance to corrosion. 
These results may be consistently achieved under 
production welding conditions although costs may 
be high. If competent welders are employed and the 
limitations of this type of electrode are recognized, 
the welds made with it will be good. Where no other 
electrode can be selected for good cause, E6010 can 
be used with confidence. 

Next is grade E6012. This is a “cold” electrode 
that makes a convex fillet weld as illustrated in 
Figure 6. Lower ductilities, albeit ample ductilities 
for many applications, are listed in the physical 
properties of Table 1. Considering the many struc- 
tural units such as stairways and platforms to be 
found in a refinery there is a great field for E6012 
electrodes. 

Direct current and straight polarity are recom- 
mended for E6012 electrodes. This current condition 
combines with the quick soldifying properties of the 
deposit to produce welds of excellent appearance and 
absolute freedom from undercut. Furthermore E6012 
clectrodes may be used in all welding positions. Two 
outstanding reasons for the development of grade 
6012 electrodes are the poor fit-up qualities and the 
lust deposit rates possible. 


Poor Fit-Up Qualities 


:6012 electrodes are sometimes known as either 
poor fit-up or general purpose electrodes. Oftentimes 
Structures are assembled for welding without a per- 
let fit. Many electrodes become unmanageable 
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where gaps must be bridged and the poor fit-up type 
is valuable as a result. Where the utmost in quality 
is desired, the poor fit-up electrode will not do. How- 
ever the gap may be bridged and higher quality 
metal deposited afterwards. Where double butt welds 
are possible, the poor fit-up weld deposit may be 
chipped or gouged out before completing the weld. 


Fast Deposit Rates 


The quick solidifying attribute of the E6012 elec- 
trodes make them suitable for use in large diameters, 
7/32-; 1/4- and 5/16-inch which are frequently used 
to produce good welds at high rates of speed. The 
quality of deposit from these larger electrodes in 
single pass welds is as good as that from the smaller 
sizes. Thus much work .of satisfactory quality be- 
comes possible in any application where E6012 elec- 
trode is usable. Current and electrode diameter com- 
binations that will double the welding rate estab- 
lished with an E6010 electrode are not at all uncom- 
mon. 

The last distinct type of welding electrode under 
consideration is E6020 or E6030 type. Very often 
there is one electrode that will do the work of both 
types and for this reason they will be considered as 
one. Therefore any reference to performance of E6020 
electrode should be understood to apply to E6030 
electrode. Both will produce the concave fillets of 
Figure 7. 

It would be difficult to find a pressure vessel. or 
a pressure piping assembly of any size today that 
has not been fabricated in a shop using as much 
electrode material of E6020 type as possible. High 
speeds of deposit accompanied by the very best 
physical properties is the answer. But the weld 
deposits are restricted to the downhand positions 
or, at most, the horizontal fillet positions. In the 
latter position a maximum diameter limitation of 
14-inch has been established by practice. 

However the use of positioners and other handling 
devices to make possible the application of all weld 


FIGURE 7 
Concave fillet made with a E6020 or E6030 iietebiie’ 


metal in the flat position brings with it a consistency 
that cannot be equalled by any other manual-weld 
deposit. Perfect x-ray results are commonplace with 
weld metal from E6020 electrodes. Outstanding fea- 
tures of E6020 electrodes are extremely rapid de- 
posit rates, perfectly sound welds and highest duc- 
tility values. 


Rapid Deposit Rates 


The high deposit rates are associated with the cur- 
rent carrying capacity of this type of electrode. 
Large diameters, 1/4- and 5/16- -inch, may be used 
with currents running to 400 and 500 amperes. With 
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this great heat input sufficient thermal capacity must 
be present in the joint. Minimum thicknesses of 3- 
to %-inch have been established for the best per- 
formance results with E6020 electrodes. By virtue 
of the fine performance with current values in the 
upper range these electrodes are known as “hot” rods 
in the welder’s parlance. 


Perfectly Sound Welds 


An ideal balance between coating ingredients and 
fluid deposit leads to perfectly sound welds. The 
least manipulative skill is demanded by E6020 elec- 
trodes as is demonstrated by the fact that welders 
with slight training have been taught to make per- 
fect test welds in an hour or two. A heavy slag blan- 
ket keeps the pool molten long enough for the gas 
to rise. This same slag blanket allows the solidified 
metal to cool slowly with a more definite normalizing 
of the crystal structure. 


High Ductility Values 


As may be seen from an inspection of Table 1, the 
greatest ductility as measured by elongation in a ten- 
sile specimen will be found in E6020 electrodes. This 
ductility is another function of the coating and type 
of deposit. Where the best possible combination of 
strength and ductility is needed, E6020 electrode 
types should be specified. 

At this point it is well to mention that the 60 
of the grade type refers to the minimum tensile 
strength in kips. (A kip is 1000 pounds per square 
inch.) Thus another group of electrodes possessing 
the same properties is available with a prefix 70 that 
signifies a minimum tensile strength of 70,000 psi 
in the stress-relieved state. With the exception of 
the change in tensile strength and slight modifica- 
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tions in ductility the two groups perform in an 
identical fashion. 

Higher-strength electrodes are well adapted to the 
needs of both silicon-killed high-tensile steels and 
carbon-molybdenum steels which are finding ever 
more uses in refinery practice. Fortunately proce- 
dures established for the welding of mild steel can 
be carried over into the higher-strength field with 
little or no change. In some cases an extra precau- 
tion, preheating, is recommended but other than this 
the welding operations are parallel. 

Three distinct classes of welding electrodes are 
available for refinery service. The first, or E6010, 
type is already well established. Possessing definite 
and well-known characteristics this electrode has 
been used for a multitude of welding problems. The 
only danger is that it may have been given wider 
application than was necessary. 

The second, or E6012, type has been neglected in 
many refineries. Although a somewhat inferior qual- 
ity must be acknowledged, there is a definite field 
for this electrode in rapid structural welding or for 
the bridging of poor fit-up assemblies. Where the 
qualities of this type are sufficient for the service, 
it should be given favorable consideration. 

Finally the third, or E6020, type has been neg- 
lected to a considerable degree by the welding per- 
sonnel in the refinery. Positioners are needed to get 
the utmost from this electrode. However the savings 
in welding costs and the consistent quality made 
possible by this electrode will more than pay for 
simple positioning equipment where the amount of 
welding maintenance work is considerable. Some re- 
fineries do their own heavy piping fabrication for 
new as well as repair installations. In this work they 
will do well to follow the lead of the foremost piping 
fabricators who have standardized on E6020 elec- 
trodes wherever such standardization was possible. 
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Oil in the War 


A balance sheet study to show whence 





we have come and whither we go 





= as usual ceased to exist for the U. S. petroleum industry 
more than a year ago. 


Since that time, the industry has operated under increasingly strict 
and complicated control, which has had for its fundamental purpose the 
utilization of the industry’s facilities, effort, and talent for the most efficient 
possible furtherance of the national interest and safety. 

Soundness of that purpose is beyond question. But it is well to know how 
well the purpose is being achieved. And in order to assure a direct course, 
continuing study and appraisal of results is essential. 

The necessity for thus keeping watch over developments and for evalu- 
ating their significance is accentuated by the extreme complexity of the 
industry's economy. 

The experience under artificial control, even up to this juncture, has 
been so involved and complicated that few men in the industry or in the 
regulatory agencies cf the government thoroughly understand all that has 
happened, where the industry really stands, what its most serious problems 


_+ Private concerns cannot long are, and what difficulties are indicated for the future. 
continue to do what they cannot pay ‘ ° ° * . 
for.” Harold L. Ickes, Petroleum Co- Nevertheless, a clear and widely disseminated understanding is necessary 


ordinator, June 25, 1942. if war time control is to achieve the purposes for which it is intended. In an 


effort to contribute something toward the needed clear understanding and 
straight thinking in connection with present and prospective problems. 
Petroleum Refiner presents this analysis of problems now faced, and a study 
of some fundamentals of economics which need to be given particular 
consideration in connection with future control. Independents and majors 
alike have a stake in the problem. 
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DISASTER! 


ie E fact that petroleum was the first 
major United States industry to be 
placed under governmental direction for 
national defense and war purposes is 
evidence within itself of the vitally im- 
portant position this industry occupies 
in a war economy. 

Because it is highly essential for the 
industry to function properly and effi- 
ciently today, as contemplated in the 
basic purpose of wartime control, there 
is a public as well as an intra-industry 
interest in its continuing health and 
soundness. 

Consequently, there is necessity for 
ceaseless watch over the industry’s con- 
dition, with the purpose of detecting 
and promptly remedying any disorders 
or maladjustments that might lead to 
serious impairment of strength and effi- 
ciency. 

Such scrutiny at present is encourag- 
ing. There has been up to now a com- 
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mendable cooperation of government 
with the industry, to the end that seri- 
ous and complex problems have been 
satisfactorily dealt with, permitting the 
industry to provide an adequate supply 
of petroleum products for the Army and 
Navy, for war-goods manufacturers, for 
transportation of war-industry workers, 
and for at least the essential needs of 
civilians. Up to now, there has been, 
therefore, a fair degree of fulfillment of 


the fundamental purposes conceived in- 


the wartime controls. 


Situation Far from Perfect 

Nevertheless, the functioning of the 
industry under the restrictions at this 
juncture remains far from perfect, under 
any conception of perfection. Although 
some of the major difficulties encountered 
have been surmounted, there remain others 
which have not been overcome and which tend 
to defeat the guiding purpose of keeping the 
industry in position to “deliver the goods.” 


In fact, it is to be expected that the 
industry will not be “out of the woods” 
even if and when the currently remaii ing 
problems are solved. On the cotnrary, 
it may be anticipated that new prob- 
lems will come up in steady succession, 
to test the ingenuity of all who influence 
the administration of the wartime con- 
trol of the industry. Just as the nation’s 
general situation will constantly and 
sometimes unpredictably change, so the 
oil situation will endlessly change and 
give rise to new problems. The satis- 
factory solution of the problems will 
require mutual understanding and co- 
operation of both industry and the gov- 
ernment, as well as the straightest 
thinking that each can contribute. 


Axis Hit at Vital Point 


The problems which have had to be 
faced up to now have been in large 
measure transportation and problems 
growing out of transportation difficul- 
ties, although there have been many oth- 
ers, including the necessity of carrying 
on drilling, production, and refinery op- 
erations with greatly curtailed supplies 
of materials and equipment and with 
diminishing manpower, the responsibil- 
ity of providing new products required 
by the war, and the necessity of making 
production of established products fit 
war needs. 


Precipitated by the Axis submarine 
campaign against American shipping at 
the middle of January, 1942, the trans- 
portation problem constituted within it- 
self a severe test of the ability of the 
industry to carry out its functions. But 
the problem was made doubly formida- 
ble by being enmeshed in the price-con- 
trol program, as petroleum had _ been 
placed under price ceilings in October, 
1941, although general price fixing did 
not come until April, 1942. 

Loss of many tankers and eventual 
virtual cessation of tanker shipments 
made it necessary for the industry to 
replace in so far as possible the normal, 
cheap water transportation to the East 
Coast by expensive rail, barge, and pipe 
line shipments, while obliged meanwhile 
to continue selling oils at the points 
of consumption at ceiling prices based 
on the low-cost transportation. Even 
tanker shipments became very costly— 
eventually more than three times the 
normal rates contemplated in price ceil- 
ings, and the industry also had to ab- 
sorb those extra costs on the shipments 
that were maintained by water, until 
they were assumed by the government 
effective April 20. 

Out of ‘this general situation grew 
some of the most serious problems that 
the war has imposed so far, and while 
some of those problems have _ been 
wholly or partially solved, others re- 
main as serious difficulties. 
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DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty 
space shows white. Preferred 
wherever liquid level must 
be easily and positively 
visible . . . and when liquids 
are under high pressure or 
at high temperature. 











These gages are made of alloy temperature resisting 
steel and are the highest quality throughout. Liquid 
chamber is made from a solid block of steel to assure 
perfect alignment and rigidity. All Penberthy gages 
conform with A.P.I.-A.S.M.E. requirements. 
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ansparent 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and 
density of liquids under high 
pressures, and/or tempera- 
tures. Construction is excep- 
tionally rugged .. . similar 
to Reflex types. 
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DETROIT, MICHIGAN © Canadian Plant: Windsor, Ontario 








the standpoint of the greatest 
number of people directly affected, out- 
side and within the industry, the most 


far-reaching problem raised by the 
transportation shortage has been that 
involving the sharp reduction in vol- 
umes of petroleum moved out of the 
Southwest to the East Coast. The ques- 
tion of how well the war-time control 
has maintained the volume of oil mov- 
ing through is the valid interest of the 
whole nation as well as the many people 
directly affected, inasmuch as supply- 
ing military requirements, war-produc- 
tion needs, and essential civilian de- 
mand is involved. 

Aside from national-interest involved, 
there is the wide interest of the mil- 
lions of people of the Eastern States 
in sacrifice of normal use of gaso- 
line and other oils. Within the oil 
industry itself there is a far-reaching 
interest in the situation, which has 
left only sharply curtailed volumes 
of business for all branches of the in- 
dustry from well to service station. The 
reduced volume of oil movement has 
left less revenue for crude oil producers 
of Texas, New Mexico, Louisiana, and 
Arkansas and diminution of their finan- 
cial strength to continue producing oil. 
East Coast and Gulf Coast refineries 
have had to curtail production of prod- 
ucts in some instances to as little as 30 
percent of capacity, with the result that 
remaining operations are less profitable 
or even unprofitable as evidenced by 
shutting down of some plants. At the 
consuming end of the chain, the cur- 
tailed movement of petroleum products 
has involved closing vp of thousands 
of service stations in the East and loss 
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of opportunity for profit by many 


others. 

The acid tests of the seriousness of these 
results of the lower volume of oil movement 
to the East are whether oils have failed to 
reach the Army, Navy, war industries and 
essential civilian consumers in adequate quan- 
tity, and whether the industry's ability to con- 
tinue serving the nation has been impaired. 


Fortunately, the answer generally’ in 
each case is no, and therefore, in the 
main, the war-time control shows no 
apparent shortcoming on this score. 


However, the record is not entirely 
unblemished, as there have been com- 
plaints that Eastern war-industry work- 
ers were having difficulty in obtaining 
sufficient gasoline to go to their work. 
Gasoline rationing under the temporary 
system failed to hold down demand as 
expected, and all brought into the dis- 
trict was used, besides which it was 
necessary to cut into already sub-normal 
stocks. Meanwhile, there were inequali- 
ties involved for consumers, and as 
stated, war production may have suf- 
fered to some extent. Better results 
through the permanent rationing sys- 
tem, effective July 22, are hoped for, 
although actual effects remain to be 
seen. It is anticipated that use in addi- 
tion to basic rations can be cut down 
under the new system. But it is note- 
worthy that registrations for coupon 
books resulted in surprisingly high per- 
centages of applications for supplemen- 
tal rations. 





Gasoline Use to Be Further Tightened 


On the basis of the situation and out- 
look at the close of July, it appeared 
quite possible that gasoline rationing 
would have to be tightened up to such 
extent that it would be extremely 
stringent before the end of the summer, 
involving possibly virtual elimination of 
civilian use except strictly essential re- 
quirements. 

That possibility looms in considera- 
tion of the fact that provisions must 
be made for moving to the East suffi- 
cient light fuel oil to heat during the 
fall and winter the many factories, 
office buildings, homes, and apartment 
buildings that depend on oil as fuel, 
aside from continuing to supply heavy 
fuel oils for war industries. 

During the spring and summer it has 
not been possible to achieve a normal 
build-up of Eastern stocks of heating 
oil, and consequently, there is a defi- 
nite threat of shortage. And inasmuch 
as heating oil is relatively more essen- 
tial than gasoline, it is indicated that 
henceforth, gasoline consumption will 
have to be scaled down enough to re- 
duce the danger of a serious shortage 
of the heating fuel. The pinch on gaso- 
line use is expected to be accentuated 
after September, because of heavy rail- 





road traffic as well as opening of the 
season of heating oil use. 

In connection with the curtailed vol- 
umes of oil movements to the East 
Coast, no particular fault can be found 
with the war-time direction of the in- 
dustry’s affairs from the standpoint of 
efficient marshalling of available physi- 
cal facilities. On the contrary, commen- 
dation is due for the results that have 
been gotten out of facilities and mate- 
rials. With comparatively small use of 
new materials and equipment, shipments 
have been stretched far above the nor- 
mal capacity of facilities employed. And 
in so far as it has been possible to 
provide new pipe lines and other trans- 
portation facilities, they have been pro- 
vided. 


However, it is contended in some 
quarters that war-time control is failing 
to achieve a maximum amount of effec- 
tiveness in coping with the curtailment 
of oil movement into the Eastern States, 
in that artificial barriers are allowed to 
interfere with shipments, besides the 
physical handicaps that are involved. 
It is maintained, specifically, that the vol- 
umes of oils moving through are held down 
substantially below physical potentialities by 
reason of the effect of price ceilings in caus- 
ing financial losses. 


This opinion is held by some oil com- 
pany executives and economists who 
have a first-hand knowledge of facili- 
ties and the circumstances involved, 
and in so far as it is correct, OPA is 
exerting a restricting effect to which 
increased and prompt attention is due. 


Why More Oil Is Not Moved 


Intricately but directly involved in 
this failure to lay down more oils on 
the East Coast have been particularly 
two factors: 

1. The inhibition against shipping oils 
into OPC District 1 (East Coast area) 
from District 2 (Middle West and upper 
Mid-Continent), with existing control 
making those oils not only uncompeti- 
tive with Gulf Coast and other oils far- 
ther away but even a source of out-of- 
pocket loss when shipped to the East. 

2. The inhibition against determined 
effort to increase movement from all 
sources, with war-required changes in 
refinery yields unrecognized in price 


_ceilings and therefore causing serious 


monetary loss. 

Both of these matters, prohibitive 
buying of oils in District 2 and mone- 
tary loss in providing necessary refinery 
yields, have been recognized by OPC, 
and they have been pointed out to 
OPA, which‘in turn has had them under 
advisement. Relief now is definitely as- 
sured in the first matter, but there has 
not yet been any official action in con- 
nection with the latter. 


[Continued on next page] 
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iy THE first instance, existing control 
has glaringly discouraged the shipment 
of oils into District 1 from District 2 
by making higher-priced oils from the 
eastern portion of District 2 uncompeti- 
tive with the lower-priced oils brought 
in from points farther west. For trans- 
portation costs have been, in effect, the 
same in both instances, with any extra 
shipping costs above normal tanker 
rates being absorbed in the increases 
authorized in Eastern ceiling prices. 


There has been no encouragement for 
an oil companv to bring into the East 
Coast area residual fuel oil bought for 
$1.68 a barrel in Indiana and Illinois, 
in competition with material available 
for 95 cents in Oklahoma and Kansas 









and for 85 cents on the Gulf Coast, 
transportation 
in each 


with all extraordinary 
cost into District 1 absorbed 
instance, Similarly, there has been natu- 
rally a reluctance to buy even in Okla- 
homa-Kansas as against the Gulf Coast. 
In fact, any purchase above the Gulf 
Coast price has embodied cost above 
that contemplated in price ceilings. Re- 
gardless of where the oil comes from, 
its net market value in the East Coast 
district is only on the basis of Gulf 
Coast price plus normal transportation 
cost from the Gulf Coast. The present 
ceiling price for which residual fuel oil 
can be sold, in tank cars, in District 1 
is $1.80 a barrel, but the net market 
value is only $1.35, after 45 cents is 
taken out to apply against extra trans- 
portation costs into the district; and 
when the normal transportation cost of 
48 cents a barrel, as contemplated in 
the price ceilings, is covered, there re- 
mains only 87 cents a barrels to cover 
the cost of the fuel oil itself. That 
amount is sufficient to make purchases 
on the Gulf Coast, but it is only half 
enough for buying in Illinois and In- 
diana; and a loss of 81 cents a barrel 
is indicated on shipments made from 
the latter area. Stated in another way, 
the oil company has had to pay $1.68 for 
Indiana-Illinois residual fuel oil and 
pay the normal freight of 48 cents a 
barrel to the East Coast, incurring a 
total net cost of $2.16 per barrel for the 
heavy fuel oil delivered in tank cars, 
although obliged to sell it at a ceiling 
price of $1.80, which netted a market 
value of only $1.35 after deduction of 
the 45 cents that went into the trans- 
portation pool to cover the war-induced 
extra transportation costs into the re- 
gion. Corresponding price differentials 
for other petroleum products, as_be- 
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tween the Middle West, Mid-Continent, 
and Gulf Coast, similarly discouraged 
shipments of those oils from District 2, 
making net market value on the East 
Coast less than the cost of bringing 
it in. 

Actually, the industry has been ship- 
ping the higher-priced oils of District 2 
into District 1 in large volume, al- 
though without any definite assurance 
of being compensated for the extra cost 
involved. Such extra cost is estimated 
to have amounted to almost $10,000,000 
in the first six months of this year, and 
on the basis of indicated shipments for 
the future, a loss possibly three times 
that amount, or at the rate of about 
$5,000,000 a month, might have been in- 
volved for the last six months of the 
year, in absence of remedial action. 

OPA finally has worked out a correc- 
tion of this situation, with aid of the 
Reconstruction Finance Corporation, al- 
though there has been no indication that 
back losses will be compensated. 

Jesse H. Jones, Secretary of Com- 
merce, last week announced that De- 
fense Supplies Corporation, subsidiary 
of the RFC, effective August 1, would 
remove the price barrier to purchasing 
in the Middle West by paying “the ad- 
ditional costs” of buying there instead 
of the Southwest. Details were not 
given at that time as to how the matter 
would be handled. But it was believed 
that DSC would buy crude or products 
in the Middle West at ceiling and mar- 
ket prices of the district and re-sell 
them at points of purchase to dis- 
tributors of the East Coast region at 
Gulf Coast prices; or else that DSC 
would buy in the Mid-West at estab- 
lished prices, transport oils to the East, 
and sell there at OPA ceilings, in either 
case absorbing the loss involved. 



































CASE 1 CASE 2 
Bureau of Mines Report—Last Half Year 1941 30 Percent Decrease in Crude Run 
Ceiling Prices as per Order No. 88, Feb. 2, 1942 Same Yields and Prices as Case 1 
Yield Prices Yield Prices 

|] -— — Gross Gross 

Barrels % Cents | Dollars Value, Barrels % Cents | Dollars Value, 

Made Crude | a Gal. | a Bbl. Dollars Made Crude | a Gal. | a Bbl. Dollars 
Gasoline (72-74 Octane) 95,492,000 43.1 5.75 $2.41 $230,135,720 66,844,000 43.1 5.75 $2.41 $161,094,040 
Kerosine . . oa 16,122,000 7.3 3.87 1.63 26,278,860 11,285,000 7.3 3.87 1.63 18,394,550 
Distillate Fuel 36,481,000 16.5 3.75 1.57 57,275,170 25,537,000 16.5 3.75 1.57 40,093,090 
Residual Fuel - 51,952,000 23.5 ia, 6 0.85 44,159,200 34,906,000 22.6 oS oe 0.85 29,670,100 
Navy Special Fuel waa guile ne a ee a ge PRS Suan aa eear. § . eg eee 
Still Gas. .... 14,193,000 6.4 ida 0.85 12,064,050 9,935,000 6.4 er Tee 0.85 8, .750 
Other Products 4,866,000 2.2 3.00 1.26 6,131,160 4,866,000 3.1 3.00 1.26 6,131,160 
Ree 2,213,000 1.0 cuss ie Rs 2 ee: 1,549,000 1.0 com Satie RA flames 
Total 221,319,000 100.0 $376,044. 160 154,922,000 100.0 $263,827,690 
Gross Return/Barrel Crude Run NO 80 ea en ee ees oe ee 
Ce, cues odak beens 1.38 $305,420,220 | .........: 1.38 $213,792,360 
Operating Cost phen 0.26 57,542,940 0.32 49,575,040 
Gain or Loss. . 0.06 BRGEE GOO |... eee. 0.00 460,290 
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Tube-Turn Welding Fittings are 


built to and ee ga, at the turns! 


















FASTER INSTALLATION WITH 
TUBE-TURN WELDING FITTINGS 








It’s tough enough to hang on the board when a speed boat is making sharp 
a. turns along a zig-zag course, but add the perilous sport of water jousting—and 
> . : the danger at the turns is doubled! 
it ee Extra punishment occurs at the turns in industrial piping systems, too. 
i : ‘Or! 5] That’s why it is safer practice to weld piping with Tube-Turn fittings. 
} (3) Tube-Turn fittings provide maximum strength, prevent leakage permanently, 


Ef and practically eliminate maintenance costs. 





“ =—s There’s a Tube-Turn fitting for every pipe welding need—the right type, 
size and weight for every job. Insist on genuine Tube-Turn welding fittings 


for longer life in your piping. 
Send for valuable data book and catalog. 


Tuse Turns, Inc., Lovisvmite, Ky. Branch offices: New York, 
Chicago, Philadelphia, Pit.sburgh, Cleveland, Tulsa, Houston, 
Los Angeles, Washington, D. C. Distributors in all principal cities. 








In the above assembly, Tube-Turn welding fittings 
are speeding up the erection schedule and _per- 
oe a compactness of piping impossible if 
andled any other way. Also, their uniform wall 
thickness makes aligning and welding quicker 
= easier, Note the five Tube-Turn fittings in 
18 small piping section: (1) a 90° elbow; (2) a 
tee; (3) another 90° elbow; (4) a lap joint 


welding nipple; (5) a lap joint flange. ae od ef SSO ; oi eS. 
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je second matter mentioned as tend 
ing to impede the volume of movement 
of oils into the East Coast district, that 
of monetary loss involved in providing 
needed refinery yields under available 
prices, involves particularly the circum- 
stance that ceiling prices on fuel oils 
discourage bringing in more of those 
oils or their equivalent in crude oil, in 
line with the potential special demand 
for those oils. 

The industry is asked to make more 
fuel oil and to bring more into District 
1, larger yields of the fuel oils being 
sought in Districts 2 and 3 as well as 
in District 1. These results are calcu- 
lated to be achieved without material 
change in the volume of crude runs to 





stills, by sacrificing a substantial pro- 
portion of the normal yields of gaso- 
line, in view of curtailed demand for 
that product. The weakness of the con- 
cept, as sponsored up to now, is that 
the industry is obliged to sustain seri- 
ous losses in order to provide the in- 
creased volumes of fuel oils that are 
desired. As in the case of bringing in 
relatively expensive oils from District 2 
at a loss because they are urgently 
needed, the industry actually has leaned 
over backwards to make more fuel oils 
available by stepping up yields of them 
at refineries; but it has done so at its 
own expense, in the form of reduced 
revenue involved in lowering yields of 
gasoline. It does not require a very 
great diversion of the refiner’s produc- 
tion from gasoline to fuel oil to cause 
loss on operations, in the absence of 
compensating increases in the price of 
fuel oil. Aside from motives of patriot- 
ism and willingness to make reasonable 
financial sacrifice, therefore, there is no 
inducement to increase yields of fuel oil 
and reduce yields of gasoline, and even 
those motives soon reach the limits be- 
yond which there is serious operating 
loss. Official figures show that refiners 
have substantially changed yields as de- 
sired, but it hardly can be doubted that 
more fuel oils would be produced and 
somehow transported to the East Coast 
if prices were such as to make it possi- 
ble to achieve those results without loss. 
The result that is to be expected with 
prices causing loss, in contrast, is for 
the refiner to run only whatever amount 
of crude is necessary to provide the 
gasoline that he can sell, without any 
effort to step up the amount of fuel oil 
that accumulates in the process of meet- 
ing the gasoline demand. 

Although Indiana-Illinois fuel oils are 
due to be on a competitive basis with 
Gulf Coast oils henceforth, as brought 


















































CASE 3 
30 Percent Decrease in Crude Run Suggested Price Ceilings 
20 Percent Decrease in Gasoline Yields To Offset Total Loss in 
Same Prices as Case 1 Except* Case 3 
Yield Prices Prices 

a —_—_|—_—— ~ Gross — Gross 

Barrels % | Cents} Dollars Value, Cents} Dollars Value, 

Made Crudeja Gal.) a Bbl. Dollars {a Gal.| a Bbl. Dollars 
«wasoline (72-74 Octane)| 53,475,000 | 34.5 | 5.75 | $2.41 /|$128,874,750 | 6.00 | $2.52 $134,757,000 
ES Pre 11,285,000 7.3 | 3.87 1.63 18,394,550 | 4.75 1.99 22,457,150 
Distillate Fuel... .. 25,537,000 | 16.5 | 3.75 1.57 40,093,090 | 4.25 1.78 45,455,860 
Residual Fuel....... 33,915,000 | 21.9] .... 0.85 28,827,750 | .... 1.05 35,610,750 
Navy Special Fuel. . 15,000,000*} 9.7 ea 1.05* 15,750.000*; .... 1.26 18,900,000 
Still Ges...... . 9,295,000 ee sist 0.85 7,900,750 | .... 0.85 7,900,750 
Other Products. 4,866,000 3.1 | 3.00 1.26 6,131,160 ; 3.00 1.26 6,131,160 
DCs b4 a's ee 1,549,000 1.0 os Lae Uh etic > be ait Sat I \ ates OR 
Total.... 154,922,000 | 100.0 $245,972,050 $271,212,670 
Gross Return/Barrel Crude Run.... 8 Serer * 2 aero 
ee al diag by ct b0 as 1.38 |$213,792,360 1.38 $213,792,360 
rg ak gre Fae ald 8-4. incl 0.31 48,025,820 0.31 48,025,820 
a a es 5 bean od ee 0.06 9,394,490 

Additional loss of 154,922,000 bbls. x $0.06. . 10 15,846,130 | Decrease in ir- 
9.2795,320 dicated net 
return...... 3,686,510 
i ihe te, aes deed eM OE ul es: I tete part 2 es aewiawee « 
25.141.450 




















out above, there is no assurance that 
they will be produced in increased 
volume in order to make increased ship- 
ments to the East Coast possible. For 
the prices needed for drawing forth 
larger output of those oils, as such, are 
lacking. Given adequate prices, Middle 
Western refiners would utilize to the 
fullest extent possible the pipe-line and 
other transportation facilities for bring- 
ing in crude to their plants from fields 
in District 2 and District 3 and would 
increase fuel oil production by stepping 
up runs to stills, even if it became neces- 
sary meanwhile to reduce yields of gaso- 
line because cf curtailed demand for 
that product. 


Refineries of the Indiana-IIlinois- 
Kentucky district have a rated capacity 
of 784,000 barrels daily, but they are 
being operated at rates only around 
700,000 daily, or at somewhat less than 
90 percent of potential, although local 
crude production is around 330,000 bar- 
rels a day. Last October they actually 
averaged a crude input of 735,000 bar- 
rels daily. 

Oklahoma-Kansas-Missouri refineries 
are rated at 418,000 barrels daily but 
are being operated at only 335,000 to 
350,000 daily, or 80 to 85 percent of 
capacity, although crude production is 
averaging about 640,000 barrels daily, 
providing around 300,000 for Middle 
Western plants. 

The Indiana-Illinois and Oklahoma- 
Kansas plants together have capacity 
of 1,202,000 barrels of crude daily but 
are processing only about 1,050,000 
daily, or 150,000 less than potential. 
On the present basis of refinery runs, 
crrde production of the combined dis- 
tricts must be supplemented by about 
80000 barrels daily from North Texas 
and other areas, and those districts 
probably would have to supply the bulk 
of the 150,000 barrels a day more that 
would be needed to boost the Middle 
Western and upper Mid - Continent 
nants up to 100 percent of capacity. 
However, the networks of pipe lines in 
Texas and adjacent states and through 
Oklahoma offer possibilities for in- 
creased movement of crude into the 
District 2 refining centers. 

Better prices for fuel oil on the East Coast, 
where it is urgently needed, could be expected 


_ inevitably to stimulate in all supplying districts 


increased efforts to get it there. 

In general, moreover, the same thing 
can be said of other petroleum products 
and also of crude oil. In so far as any 
oils may be allowed to have a greater 
market value on the East Coast, and 
correspondingly in the districts that 
supply that large consuming region, the 
resourcefulness and effort to put them 
there will be increased. 

Conversely, in so far as the market 
value of any oils in the East Coast 
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HE REFINING INDUSTRY has demon- 

strated its ability to produce the modern 
fuels and lubricants required by our 
armed forces. 

Now the industry is faced with the task 
of producing America’s supply of rubber 
and other synthetics. 


Arthur G. McKee & Company, abreast of 


the new developments in this field, are pre- 
pared to aid in the program of synthetics 
production with a highly specialized engi- 
neering and construction service. 


The McKee organization brings to the 
present task the same sound engineering 
which has characterized McKee’s world- 
wide activities for over a third of a century. 


Arthur G. Mckee & Company 


* Engineers and Conttachas  * 


2300 CHESTER AVENUE + CLEVELAND, OHIO 








region and supplying districts may be 
arbitrarily or artificially held down, the 
inducement for making them available 
will be reduced, and consumers will be 
deprived of oils they need, while pro- 
ducers and refiners of the Southwest 
beg for markets. 

As previously indicated, refiners in 
all districts are discouraged from mak- 
ing needed adjustments of refinery 
yields into conformity with war-time 
requirements for the individual prod- 
ucts because existing prices for the nor- 
mally secondary products do not permit 
the changed yields except at financial 
loss. The problem of effecting needed 
changes in yield now is made doubly 
difficult, moreover, by the fact that 
volume of petroleum handled is sub- 
normal, leaving less revenue to cover 
operating costs. 

In actual instances, many refiners of 
the Gulf Coast and East Coast districts 
would be barely able to break even on 
current curtailed operations even if they 
were continuing to take normal yields 
of gasoline, while any superimposing of 
reduced gasoline yields nad increased 
fuel-oil yields on the reduced volumes 
of plant production results in operat- 
ing loss. 


Industry Takes it on the Chin 


Despite losses involved, the industry 
has to some extent reduced gasoline 





and increased fuel-oil yield, as needed 
by the nation and directed by the gov- 
ernment. However, it is not reasonable 
or practical to ask the industry to go 
further in this regard or even to con- 
tinue results already achieved without 
provisions for compensation for the loss 
involved. And OPA has recognized this 
fact. However, somewhat of a stale- 
mate now exists. The agency apparently 
would be willing to provide compensa- 
tion for substantially changed yields, 
but is reluctant to take any action until 
there is more justification for it in the 
form of statistics showing sharper 
changes in yields and maintenance of 
such yields for a longer period. But at 
the same time, the industry is reluctant 
to go farther than it already has done, 
sustaining heavier losses, without great- 
er assurance of compensation. 


Case Studies 


In connection with this problem, con- 
siderable study has been carried out, 
and calculations have been made as to 
the profit or loss involved in the vari- 
ous districts under normal conditions 
and under changed conditions with re- 
spect to war-time runs to stills and 
desired refinery yields. (See table on 
pages 14 and 15.) From these cal- 
culations the industry has suggested, 
through committees, prices that would 
be needed to avoid operating loss and 





© SPEED PRODUCTION! 





®*GIVE YOUR LUBES 





THAT NATURAL BLOOM! 





easy way? 


Why tie up valuable equipment and labor 
that blending demands? 


Why not give your lubes the proper cast the 
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New Fluorescent Green H W is not an extract. It is an 
efficient additive, producing a natural bloom without 
affecting fire, flash, pour or carbon tests, while ren- 
dering the oils stable to light, heat and storage. 
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fer more than ten years. 
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to afford reasonable profit while taking 
from the barrel of crude the propor- 
tions of the various products regarded 
as necessary. 


Such figures that were worked up for 
the Texas-Louisiana Gulf Coast district 
showed that in the last 6 months of 
1941, on crude runs of 221,319,000 bar- 
rels, the actual yields of the different 
products were such as to provide the 
refiner a gross return of $1.70 per bar- 
rel of crude run, on the basis of ceiling 
prices scheduled in OPA price order 
No. 88, February 2, 1942. Deduction of 
crude cost of $1.38 per barrel and oper- 
ating cost equivalent to 26 cents per 
barrel indicated a margin of 6 cents per 
barrel. Those yields and that volume of 
runs to stills constituted the conditions 
on which the ceiling prices were based. 


What Happens When Runs 
Are 30% Lower 


However, much less satisfactory re- 
sults were indicated by applying those 
same ceiling prices to the products 
manufactured in an assumed case in 
which yields of the different products 
were normal, or as before, but with 
runs to stills down 30 percent, a situa- 
tion comparable with that which ac- 
tually developed on the Gulf Coast after 
commencement of the submarine cam- 
paign. Under these reduced runs, the 
indicated gross return to the refiner per 
barrel of crude run was $1.70, or the 
same as before, in reflection of same 
prices and same yields except an 
insignificant one in minor products. 
Likewise, the deduction for cost of the 
crude was unchanged at $1.38 per bar- 
rel. But operating cost applicable to 
each barrel of products was up to 32 
cents, in reflection of inability to lower 
expenses in proportion to decreased 
total gross revenue on the curtailed 
operation basis—an increase of 6 cents 
a barrel. Inversely, remaining profit 
dropped 6 cents a barrel, or to zero. 


Now Look at Lower Runs and 
Changed Yields 


Then the same ceiling prices were 
applied to products manufactured in an- 
other assumed case in which runs to 
stills again were down 30 percent from 
rates in the latter half of 1941, while 
yields of products were adjusted in ac- 
cordance with indicated war time re- 
quirements. The adjustments were prin- 
cipally a 20-percent decrease in gaso- 
line yield (from 43.1 percent of the con- 
tent of the barrel to 34.5 percent) and 
diversion of the crude so saved almost 
wholly into the making of residual fuel 
oil and the allied Navy special fuel, 
indicating the combined yields of 21.9 
percent of residual fuel oil and 9.7 per- 
cent of the Navy fuel instead of a 22.6 
percent of residual fuel oil, former 
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equivalent of both. In this case, the in- 
dicated gross return to the refiner per 
barrel of crude run was only $1.59, or 
11 cents less than in either of the two 
previous cases, in reflection of the small- 
er proportion of gasoline made and the 
larger proportion of fuel oil, with the 
latter having much less market value. 
No saving on crude cost was possible, 
with the ceiling price as before at $1.38 
a barrel, while it similarly was not pos- 
sible to save more than 1 cent a barrel 
on operating cost (31 cents a barrel 
against 32 in the second case), with 
that small saving due to elimination of 
cracking and other gasoline-making ex- 
pense. Under these conditions, market 
value of products failed to cover cost 
of crude and operating cost by 10 cents 
a barrel, indicating a loss of that much 
on each barrel of crude processed, in- 
stead of the 6 cents a barrel profit un- 
der conditions of the latter half of 1941. 
While the out-of-pocket loss was 10 
cents a barrel there was also an addi- 
tional loss of 6 cents a barrel on each 
barrel processed, representing profit 
contemplated in price ceilings but not 
possible under changed operating con- 
ditions. The total of those two items of 
loss was thus 16 cents a barrel, repre- 
senting the amount by which the $1.59 
gross return per barrel of crude run 
failed to cover costs and profit as con- 
templated in price ceilings. 


Adjusted Prices Suggested 


Finally, adjustments of prices were 
suggested which would eliminate that 
16-cent loss per barrel, or bring in the 
above indicated $1.59 gross return plus 
the 16 cents, or a total of $1.75 per 
barrel, which would cover costs and margin 
- as contemplated in the price ceilings. 

The suggested Gulf Coast refinery 
price ceilings thus determined were as 
follows: gasoline, 72-74 octane, 6 cents 
a gallon, instead of 534 cents as in 
Order 88; kerosine, 434 cents instead of 
3% cents; distillate fuel oil, 4%4 cents 
instead of 334 cents; residual fuel oil, 
$1.05 a barrel instead of 85 cents; Navy 
Special Fuel, $1.26 instead of $1.05; still 
gas, unchanged at 85 cents a barrel; 
and other products, also unchanged at 
3 cents a gallon or $1.26 a barrel. 

These prices would afford the gross 
return of $1.75 per barrel of crude run 
and provide profit of 6 cents a barrel 
on the crude handled. However, because 
of the assumed 30-percent decrease in 
crude runs to stills, indicated net return 
or total profit similarly would be down 
30 percent. 


‘hese suggested price adjustments 


thus were meant strictly as compensa- 
tion for changed yields, and did not in- 
voi any compensation for the 30- 


Percent indicated loss of profit due to 













IMPORTANT TIPS 


on Speedier Piping Installation! 


No matter what type of piping 
system your plant-extension pro- 
gram may call for .. Grinnell’s com- 
plete range of piping services and 
products offers short-cuts to a better 


installation! Here are four time-sav- 
ers for you... four of many Grinnell 
products that are clipping months or 
minutes off today’s war construction 
schedules involving piping. 







































WRITE FOR Data Folders on these Grinnell time-savers. Grinnell Company, Inc., 
Executive Offices, Providence, Rhode Island. Branch offices in principal-cities. — 


GRINNELL 


wHenever PIPING is invotven 
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but a filing clerk 
on the job! 


Five years in college is the stretch this pipe-smoker served; 
learning how to work a slide rule, solving advanced calculus 
problems, running tedious experiments in the lab and then he 
winds up in the Engineering Department as a glorified filing clerk. 

Does this shoe fit your foot or that of some of your young 
engineers? These are strenuous days and every minute saved 
in our refineries means more refined products to help knock those 
yellow (censored) Japs out of the Philippines. We honestly be- 
lieve that proper and consistent use of The Refinery Catalog 


can prove a real time saver in your organization. Some 224 
manufacturers, through a community of effort and expense, have 
made it possible for you to have under one cover the very latest 


developments in equipment and services as well as 193 pages 
of useful Process Handbook data. SAVE TIME— You'll find it 
quickly in The Refinery Catalog. 


The current Refinery Catalog is a vol- 
E P ume of 715 pages containing complete 
rrr . or condensed catalogs of 224 manufac- 
turers. Its convenience and wealth of 
data make it the logical starting place 
in searching for information. 
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the war-induced curtailment of runs to 
stills or volumes of business. 

Details on the above calculations are 
given in the table on pages 102 and 104. 

On the basis of the calculations for 
the Gulf Coast, the refiners of that dis- 
trict alone, holding 28 percent of the 
refining capacity of the United States, 
would be penalized to the extent of 
$50,000,000 a year in actual out-of- 
pocket loss and failure to make normal 
profit on crude handled by reason of 
curtailed runs to stills and adjustment 
of refinery yields to needed proportions. 


East Coast Comparison 








Similar calculations also were made | 


for District 1 (East Coast), and they 
indicated that the corresponding loss 
for that district, holding 15 percent of 
the nation’s plant capacity, would be 
at the rate of $32,000,000 a year. For 
that district, it was calculated that the 
desired 20-percent cut in gasoline yield 
and proportional increase of residual 
fuel oil yield would result in a decrease 
of 1914 cents per barrel in normal real- 
ization on about 450,000 barrels per day 
of crude charged to stills in the region 
—a recent level of operations, when 
plants were operated at 63 percent of 
their rated capacity of 714,000 barrels 
daily. The industry actually is sustain- 
ing a substantial part of that loss by 
reason of having shifted yields in the 
desired directions, although not as far 
as desired. In the last 6 months of 1941, 
the district was taking a yield of 37.63 
percent of gasoline and 21.3 percent of 
residual fuel oil, and as early as May, 
1942, had cut the gasoline yield down 
to 32.93 percent and raised residual to 
26.49, although a full 20-percent reduc- 
tion of gasoline yield would cut that 
product to 30.10 percent of the content 
of the barrel of crude. 

Calculations for District 2 (Middle 
West and upper Mid-Continent) as- 
sumed continuance of runs to stills at 
about the same rates as in 1941, as the 
region retains sources of supply and 
markets, but showed that changes in 
yields would cause a drop of 11% cents 
a barrel in realization on products. On 
the basis of the 395,000,000 barrels of 
crude run to stills in 1941, the loss en- 
tailed would be, therefore, approxi- 
mately $44,000,000 a year. In that dis- 
trict, gasoline yield was 52.2 percent in 
the last 6 months of 1941 and residual 
fuel oil yield 18.2 percent, and adjust- 
ment to desired levels would require 
41.8 percent gasoline, 23.8 percent resid- 
ual fuel oil, and 10.5 percent distillate 
fuel. it was figured. 

The difficulties that the industry en- 
counters in changing yields are readily 
understandable when it is considered 
that the industry is being asked, in 
effect, to make a substantial part of its 
faw material into relatively cheap fuel 
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~ HIGH 
VISIBILIT 


PALMER 
‘“Red-Reading - Mercury” 


THERMOMETERS 


The cardinal RED color in every PALMER thermometer is 
outstanding. It gives the workman something that is easy to 
see and saves valuable time. 

An investment in this easy reading thermometer also gives 
you an instrument that is built for years of service and one 
that is carefully annealed for permanent accuracy. 

Study your thermometer investment before buying, for the 
name of PALMER is backed up by years of good thermometer 
making. (No. 300-D Catalog sent promptly) 
See Page 422 Refinery Catalog 























































’BESTOLIFE 


THE PERFECT LEAD SEAL 








THREAD AND GASKET 
COMPOUND FOR 
ENGINES AND PUMPS 


‘BESTOLIFE Lead Seal Thread and 
Gasket Compound is saving time, labor 
and money in the Refining Industry 
every day. Here’s why— 


USE 
*BESTOLIFE 


On Pipe Threads, 
Flanged Joints, Gas- 


. Not affected by heat or cold. 
ALWAYS FORMS & PERFECT SEAL. 
. Assures tightest joints. 


. Will withstand any necessary pressure 
conditions. 


. QUICKLY AVAILABLE FROM SUPPLY 
OUSES EVERYWHERE. 


MANUFACTURED EXCLUSIVELY BY 


I. H. GRANCELL 


2905 EAST FIRST STREET, LOS ANGELES, CALIFORNIA 


Motors, Exhaust Lines 
or wherever a TIGHT 
JOINT IS NECES- 
SARY. 


1. Prevents galling of pipe threads. kets, Cylinder Heads, 

2. Assures quick and easy separation of Tube Caps, Nuts, 
parts. 

3. Lengthens life of threads. Will not corrode. Studs, Tanks, Com- 

4. Will not pile up. Not affected by vibration. pressors, Boilers, 

5. Increases packing life and prevents scor- Pumps, Fittings, Dy- 
ing. 

6 2 namos, Housings, 

7. 

8 

9 
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oil instead of relatively valuable gaso- 
line without compensation for doing so. 
In making the fuel oil it is turning out 
a product less valuable than the crude 
from which it is derived and one which 
has always been worth only 30 to 50 
percent as much as the average value 
of all products. In giving up output of 
gasoline, it is sacrificing a product nor- 
mally worth around 150 percent of the 
average realizations for all products and 
worth three times as much as the heavy 
fuel oil. 


Decrease in Yield Is Difference Between 
Profit and Loss 


Decreases of around 15 cents a bar- 
rel in total realization for products, 
such as are involved in the needed 
changes of yield, represent a decline of 
only around 7 percent in gross income; 
but while that may appear inconse- 
quential, it means the difference be- 
tween moderate profit and serious loss, 
and shows what small margins the re- 
finer operates on and what real values 
he gives. The refining industry charges 
the public only about 1 cent a gallon 
for all that it provides and does, in- 
cluding use and wear of equipment and 
out-of-pocket costs for labor, fuel, utili- 
ties, chemicals, supplies, and mainte- 
nance materials. Changes in yields that 
are now desired may cause decline in 
gross income within a month equivalent 
to the refiner’s normal return on in- 
vestment for several months. The re- 
sults that were achieved in the latter 
half of 1941, under yields then obtained, 
were about normal, or slightly under 
normal, it should be pointed out. For 
an 8-percent return on net refining in- 
vestment figures out to about 7 cents 
per barrel of crude run to stills, and 
that is about an average return, al- 
though variations above or below that 
figure have been common. 

In so far as the industry has been 
compensated for war-time losses in its 
operations up to now, two remedies 
have been employed: (1) assumption 
of the costs of war-risk insurance on 
tanker shipments by the War Shipping 
Administration, and (2) authorization 
by OPA of increases in prices of oils 
in the East Coast district. Likewise, 
two similar methods have been con- 
sidered by the government to eliminate 
losses involved in changed yields, name- 
ly, (1) price adjustments, or (2) pay- 
ments made by the government to the 
industry to cover monetary loss in- 
volved in changing the yields. 


As between the two methods of stop- 
ping the losses for the industry, it has 
been suggested that price revisions ap- 
pear more practical, even though the 
uniform prices which would be neces- 
sary would differently affect different 
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refiners, in accordance with their oper- 
ating circumstances and the extent to 
which they actually adjusted yields to- 
ward essential levels. The problems 
raised would not be insurmountable, it 
is believed. Relief through payment of 
compensation on the other hand, would 
involve definite dollar payments, where- 
as losses sustained would be difficult 
or impossible to measure with the ac- 
counting exactness that the method 
would call for. When the East Coast 
price increases of June 29 were sched- 
uled to compensate the industry for 
extra transportation costs, it was 
thought that those increases might 
stand in the way of the price-adjust- 
ment method of stopping losses in- 
volved in changed refinery yields. But 
inasmuch as it has been indicated sub- 
sequently that RFC would begin ab- 
sorbing the extra transportation costs 
and thereby remove the need for in- 
creased prices for that purpose, the way 
apparently was left clearer for using 
price adjustments to solve the changed 
yields problem. Consequently, the pros- 
pect loomed that instead of completely 
rescinding the price increases heretofore 
authorized, OPA might only partially 
cancel them and leave part of the in- 
creases in effect to take care of the 
higher costs involved in changed yields, 
as well as to compensate the industry 
for the several large losses sustained in 
the past. 


Dollar Payment Practical 


It was stated by some _ interested 
parties, in this connection, that the 
dollar payment method of relieving the 
industry of losses on transportation is a 
very practical solution for that prob- 
lem, inasmuch as definitely determin- 
able extra shipping costs are involved, 
and inasmuch as payments by the gov- 
ernment would represent payment by 
all the people of the extraordinary ship- 
ping expenses brought about by the 
war, for which no particular section of 
the country is responsible. 

The minor problems which would be 
involved in handling the matter of 
changed yields through price adjust- 
,1ents include that of appraising effects 
of production of special products for 
war use and that of recognizing the 
differences in effect of changed yields 


on different refiners. For some refiners, . 


losses involved have been offset to some 
extent by temporary acquisition of new 
markets; while for other refiners, the 
losses involved in changed yields have 
been accompanied by losses of substan- 
tial portions of normal markets. How- 
ever, these matters could be satisfacto- 
rily worked out, it is confidently felt. 
Varying effects on different refiners 
would to some.extent disturb competi- 
tive relationships, and to assure proper 
maintenance of competition within the 





industry, it might be found necessary 
or desirable to supplement the control 
through prices (by OPA) with control 
of volumes of production and move- 
ment of products (by OPC). Such 
double control would assure a competi- 
tive basis of supplying products not 
meeting the external competition of 
products of other industries, while oils 
meeting such external competition nec- 
essarily would be in any event on a 
properly competitive footing. By rea- 
son of the competition so maintained, 
from within and without the industry, 
there would be avoided any consequen- 
tial violence to the nationai objective 
of holding prices in hand. 


Urgency of the need for prompt relief for 
the industry from losses in connection with 
refinery yields is emphasized in the belief that 
it is imperative for the refining division to 
be kept in position to maintain efficient pro- 
duction of the petroleum products that will be 
essential for winning the war. It is pointed 
out further, that the refining branch 
faces heavy obsolescence of equipment, 
because of technical improvements that 
the war is bringing, and that the indus- 
try will have to be kept financially 
strong if it is to be able to perform its 
responsibilities of supplying needed oils 
in the reconstruction period after the 
war. 

In connection with the above dis- 
cussed artificial barriers to providing 
larger volumes of oils in the East Coast 
district, the question naturally arises as 
to whether it would be possible, even if 
they were removed, to substantially in- 
crease movement, with the physical 
facilities available. 


Physical Barriers Can Be Overcome 


Traditionally guided by the motto, 
“It can be done,” men of the industry 
who are struggling with the present dif- 
ficulties confidently believe that physi- 
cal barriers to increased shipments 
could be largely surmounted. They 
think that the artificial barriers are defi- 
nitely the most important impediments. 

Furthermore, they lay heavy empha- 
sis on the importance of removing those 
artificial barriers and thereby increas- 
ing volume of oil movement, contend- 
ing that stepping up of the movement 
would cumulatively contribute toward 
solution of existing problems. Lack of 
larger volume of business accentuates 
seriousness of the current difficulties, 
making it impossible for the industry to 
offset such losses as those on changed 
yields by economies that might be 
achieved under large-volume operations. 
Conversely, minor or even substantial 
losses might be absorbed without serious 
consequences if the industry were doing 
greater volumes.of business. The indus- 
try’s whole economy is based on mass 
production and large volume of busi- 
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ness, it is pointed out, and when volume 
is restricted, the whole plan of operation 
is disarranged. 

There are no definite physical limits 
to oil shipments across the United 
States, it is contended, the possible vol- 
umes being dependent primarily on the 
amount of effort put forth to achieve in- 
creased movement. 

Pressed for suggestions as to remain- 
ing measures that could be taken to step 





up movement in the absence of artificial | 


barriers, representatives of the industry 
declare that materially greater move- 
ment could be gotten out of existing 
tank cars, tank trucks, and pipe lines, 
particularly products lines. Attention is 
called to the fact that only 62,000 tank 


cars were used in delivering the recent | 


peak movement of 788,500 barrels daily 
of oils into the East Coast District, 
whereas the railroads have asserted that 
they could handle 75,000 cars. Making 
use of the latter number would consti- 
tute a 20-percent increase in the tank car 
movement, or an expansion of 165,000 


barrels in daily deliveries. The additional | 


tank cars could be released for this use | 


by transfer out of other districts and 
substitution in those areas of increased 
tank truck use and greater use of prod- 
ucts pipe lines. Tank trucks currently 
are called upon to make deliveries within 
a radius of 100 miles of refineries, but 
there is nothing sacred about that figure, 


and trucks might release more tank cars | 


by taking care of deliveries within a | 


radius of 200 miles or similar distance. 
' 


Furthermore, men of the industry insist | 
that a much greater daily average move- | 
ment of oil is possible with tank cars 
now in service; that the cars are mov- 


ing at an average rate of only 10 miles | 


per hour, whereas it is not unreasonable 
to ask for a considerably faster move- 
ment. Even the present rate would not 
prevail, it is stated, if there had not been 
special effort to achieve it, as the rail- | 
reads used to get only about 25 miles per | 
24-hour day out of freight cars as a | 
whole, while the rate even now probably 
is only about 30 miles a day. Increased 
shipping of oils in trainload lots, now be- 
ing actively sought, offers important 
possibilities for larger overland move- 
ment,. eliminating waste of time in 
rounding up cars at points of origin and 
lropping off of individual cars or groups 
of cars at points of destination. 

The contentions that substantially in- 
creased shipments would be physically 
sible are supported by actual experi- 
nce lately in planning and executing 
numerous measures for stepping up de- 
liveries, in cooperation with OPC. Those | 
Steps, incidentally, represent more of | 
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the initiative taken by the industry to- 
ward alleviating the difficulties raised 
by the war, without definite assurance 
meanwhile of being compensated for 
cosis and monetary losses involved. 


otralegically located with adequate 
stocks insuring YUU prompt service— 





is ready to serve your requirements 
in the development of the 
Petroleum Chemical Industry 


The production of toluene, high octane fuels, butadiene, 


solvents and other products developed by Petro- 


Chemistry, require many major changes in existing 


refining equipment in which the experience and service 





of VINSON SUPPLY COMPANY 


Exclusive Representative : 
: are at your disposal. 


throughout the 
Mid-Continent Area 


FISHER = 


Automatic Controllers 


oe" 
ave FISHER 


Automatic Controllers 


NATIONAL 


Pipe and Steel Tubes 


TUBE-TURNS 


Tees, Reducers, Flanges 
and Welding Caps 











A Fisher Trained Engineer is 
always available at VINSON 
SUPPLY COMPANY and six 
Fisher Engineers travel out of 
the Tulsa, Dallas and Odessa 
offices giving a COMPLETE 
Sales and Installation Service. 














CHASE 


“Antimonial 
Admiralty” 
Condenser Tubes 


Standard Brass 
Products 
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ENTHUSI AS, 
’ 


REFINERIES EVERYWHERE 


are enthused over this new Elliott (Lagonda type) 
tube cleaner, and the big reduction in down time 
its almost frictionless operation achieves. The 


comments above, all from 
letters and reports, are 


typical. 


With one ball-thrust 
bearing at the front end of 
the motor, and another at 
the rear end, you're pay- 
ing small toll to friction. 
You get greater coke- 
smashing efficiency. Read 
about it in Bulletin Y-9. 
Or talk about it to our 
nearest representative. 
Write. 


ELLIOTT COMPANY 


LAGONDA-LIBERTY Tube ‘Cleaner Dept. 


SPRINGFIELD, OHIO 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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SAE to Hold Series of 
Technical Meetings 


A series of technical meetings de- 
signed to concentrate engineering talent 


on numerous problems related to the. 


design and manufacture, operation and 
maintenance, of mechanized war equip- 
ment has been scheduled by the Society 
of Automotive Engineers. 

The sessions, held at Los Angeles, 
Detroit and New York for the con- 
venience of engineers and to relieve 
transportation facilities, will augment 
the hundreds of committee meetings 
continually being held by the society to 
facilitate the cooperation of automotive 
engineers with governmental and mil- 
itary agencies in essential war work. 


A West Coast Transportation and 
Maintenance meeting, to be held in the 
Biltmore Hotel at Los Angeles, August 
20 to 22, will be concerned particularly 
with the maintenance of motorized 
equipment. It is expected that “Army 
Day” will be a feature, and that Army 
representatives will participate in the 
discussions, 

The society’s National Aircraft and 
Production Meeting and Aircraft En- 
gineering Display will be held October 
1 to 3, also in the Biltmore Hotel at 
Los Angeles. Subjects to be discussed 
include aircraft engine performance, oil 
coolers, various types of welding, oper- 
ation and maintenance of aircraft in 
foreign fields, and plywood and plastic 
construction. Exhibits of and reports on 
captured Japanese and Nazi planes, en- 
gines, parts, and accessories will famil- 
iarize American engineers with enemy 
engineering practice. 

A National Fuels and Lubricants 
Meeting will be October 22 and 23 in 
the Tulsa Hotel, Tulsa. Both technical 
and general sessions will be held. One 
session will be given over to a debate 
between student engineers from two 
universities. Subjects tentatively sched- 
uled for consideration include crank- 
case-oil stability, bearings and corro- 
sion, and new methods for recording 
and evaluating piston skirt deposits. 

_ The society will hold a War Produc- 
tion-Engineering Meeting and Engi- 
neering Display in the Book-Cadillac 
Hotel at Detroit, January 11 to 15, 
1943, replacing its 1943 annual meeting 
with this specialized war event. De- 
velopment of the program, now in the 
formative stage, will be governed largely 

y the needs of the war program. 


Safety Congress Will 
Be Geared to War 


Instead of the customary program of 
five days, the thirty-first National 
Safety Congress and Exposition in Chi- 
cago, October 6, 7 and 8, will be con- 
fined to three days. This is part of the 
effort to “meet travel restrictions and 


other war conditions.” No important 
function of the meeting will be omitted. 
Sessi ms have been rearranged and 
there will be night activities. 
A All Strictly entertainment features 
a deen omitted from the program; 
ey ‘rt, the annual banquet will be 
. wo early morning classes are planned 
ow t ber 7 and 8. The annual meet- 
Te nembers will be held October 6. 
le «<hibit will be held and limited to 
the three days. 





THE LOOK Box 


C.N.G.A. Forms War 
Activities Committee 


With a number of its members serv- 
ing on various government and war 
committees, the formation of a War 
Activities Committee, consisting of these 
men, as a move to coordinate the aid 
which the natural gasoline industry can 
give the war effort is announced by the 
California Natural Gasoline Association. 

The committee consists of W. 
Robinson, The Texas Company, and a 
member of the California Oil Industry 
Salvage Committee, chairman; William 
Moeller, Southern California Gas Com- 
pany, chairman of the Natural Gas and 
Natural Gasoline Committee, District 5; 
H. L. Eggleston, Gilmore Oil Company, 
chairman, Temporary Sub - Committee 
on Natural Gasoline and Coordination 
of Iso-Butane, District 5; P. S. Ma- 
gruder, General Petroleum Corporation, 
member of the Oil Industry Protection 
Committee; and R. D. Gibbs, chairman 
of the C.N.G.A. Gas Report Commit- 
tee. Ex-officio member of the committee 
is George L. Tyler, C.N.G.A. secretary. 

Appointment of the committee is de- 
signed to bring together those members 
serving on special committees outside 
C.N.G.A. but whose functions have a 
bearing on the natural-gasoline industry 
who are working with special war-time 
questions and problems so that the full 
aid of the association and its various 
technical committees can most effec- 
tively be applied. 














CONVENTIONS 

SEPT. 

7-11 | American Chemical Society, 

Buffalo, New York. 

16-18 | National Petroleum Association, 
Traymore, Hotel, Atlantic City. 

OcT. 

5—- 9 | National Safety Congress and 

Exposition, Chicago. 

12-14 | American Society of Mechanical 
Engineers, Rochester, New York. 

12-17 | American Institute of Mining and 
Metallurgical Engineers, 
Petroleum Division, Los Angeles. 

25-29 | National Lubricating Grease Institute, 
New Orleans. 

29-31 | American Institute of Mining and 
Metallurgical Engineers, 
Petroleum Division, Austin, Texas. 

NOV. 


6 | California Natural Gasoline 
Association, Los Angeles. 


9-13 | American Petroleum Institute, 
Palmer House, Chicago. 

16-18 | American Institute of Chemical 
Engineers, Netherland Plaza 
Hotel, Cincinnati. 

17-21 | National Chemical Exposition and 


Industrial Conference, Chicago. 
30 | American Society of Chemical 
Engineers, New York. 
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API Meeting Moved 


To Palmer House 

The ‘annual meeting of the American 
Petroleum Institute, November 9 to 13, 
will be held in the Palmer House, Chi- 
cago, instead of the Stevens Hotel, as 
originally announced. The change was 
made following the recent conversion of 
the Stevens Hotel to military use. 

“This will be strictly a war conven- 
tion,” was the interpretation put on the 
meeting by W. R. Boyd, Jr., president. 
“The Institute’s annual meetings always 
have been working sessions. Now the 
far-reaching problems of the war make 
it more essential than ever to assemble 
the oil industry’s workers periodically 
for an analysis of common difficulties.” 

Only those committees which are 
working on problems contributing in 
some measure to the war effort will 
convene during the meeting. Technical 
group sessions will deal largely with 
war-time progress in various branches 
of the industry. There will be no annual 
dinner. 

Committees are now working on the 
program, whose scope was outlined by 
Boyd: 

“The industry’s technological prob- 
lems are magnified a hundredfold by 
war—by lack of necessary materials, by 
disruptions of transportation, by de- 
mands for war products, and by shat- 
tering blows at the normal conduct of 
an integrated business such as ours, 
where the slightest alteration in supply 
and demand in one part of the country 
has its inevitable reaction in other parts 
of the country. 

“Even more important than the dis- 
cussion of these problems, perhaps, is 
the opportunity that wartime meetings 
afford to learn just what the govern- 
ment has been doing, and what it in- 
tends to do, that affects the oil business. 
We expect that the Petroleum Coordi- 
nator, the Deputy Coordinator, and di- 
visional heads of that organization and 
authorities in other war agencies hav- 
ing to do with petroleum operations 
will attend and discuss in general ses- 
sions the problems in which every oil 
man is so vitally interested.” 


W. P. R. A. Planning Two 
Regional Meetings 


Western Petroleum Refiners Associa- 
tion will have two regional technical 
meetings in October. The first will be 
held in the Allis Hotel, Wichita, Octo- 
ber 9 and the second at Shreveport, 
Washington-Youree Ho‘el, October 30. 

Subjects and speakers will be an- 
nounced later. Each program will con- 
sist of three timely technical papers. 
Discussions likely will center around 
the effects of the war emergency on the 
refining industry. 


Petroleum Division of 
ACS to Meet at Buffalo 


Contrary to earlier decision, there will 
be a meeting of the Division of Petro- 
leum Chemistry as part of the meeting 
of the American Chemical Society at 
Buffalo, September 7 to 11. Previously 
it had been announced that the other 
17 divisions would have programs for 
this meeting but that pressure of the 
synthetic rubber program on petroleum 
chemists was such that this division 
would defer its meeting. 

A part of the program for the Buf- 
falo meeting will be a general meeting 
of public interest the afternoon of Sep- 
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tember 9. A series of papers will be 
presented. ’ 

Divisional programs will start Sep- 
tember 7, continue the next day and 
be resumed September 11. 


Illinois Mineral 
Meeting Cancelled 


The Illinois Mineral Industries Con- 
ference, scheduled for Urbana, October 
30 and 31, has been cancelled. Instead, 
the Illinois Mineral Industries Com- 
mittee, the Engineering Experiment Sta- 
tion of the University of Illinois and 
the State Geological Survey, sponsors 
of the meeting, will take part in the 
regional conference of the American In- 
stitute of Mining and Metallurgical En- 
gineers, St. Louis, October 1 and 2. 


LPG Directors 
Reelect Officials 


All officials of the Liquefied Petro- 
leum Gas Association have been re- 
elected, Directors of the association met 
in Washington for the purpose, as 
well as that of conferring with repre- 
sentatives of the Office of Petroleum 
Coordinator. 

The officials are: George W. Bach, 
Skelgas Division, Skelly Oil Company, 
president; Ellsworth L. Mills, Bastian- 
Blessing Company, Chicago, and Er- 
nest Fannin, Fanning Gas & Equipment 
Company, Phoenix, Arizona, vice pres- 
idents; Franklin R. Featherstone, secre- 
tary-treasurer. 


Hovey Reelected by 
Gulf Coast Refiners 


D. W. Hovey, vice president of Re- 
public Oil Refining Company, Houston, 
has been reelected president of Gulf 
Coast Refiners Association. Other offi- 
cials are George Irvine, American Re- 
publics Corporation, vice president; 
John A. Bartless, Amsco Corporation, 
Corpus Christi, second vice president; 
L. F. Rothermel, Maritime Oil Com- 
pany, Houston, treasurer, and George 
W. H. Reid, Houston, executive secre- 
tary. 


Bruce K. Brown Assistant | 
To Deputy Coordinator 


Bruce K. Brown, who has been a con- 
sultant in the Office of the Petroleum 
Coordinator for seven months, has been 
named an assistant to Ralph K. Davies, 
the deputy coordinator. He will devote 
most of his time to the fields of petro- 
leum refining and marketing. As a con- 
sultant he was concerned chiefly with 
increasing the output of aviation gaso- 
line. 

Brown came to the staff of the Petro- 
leum Coordinator from Standard Oil 
Company (Indiana). He joined that 
company in 1929 as a patent attorney. 
Later he was placed in charge of re- 
search and development and became a 
member of the board of directors. Prior 
to joining the oil company he had had 
experience as a research chemist and as 
a lawyer in the chemical field. 


Johnston Heads NPA 


Safety Department 

Hollis A. Johnston, Sinclair Refining 
Company, Wellsville, New York, has 
been named president of the depart- 
ment of fire and accident prevention of 
National Petroleum Association. He has 
been in charge of these activities at the 
Wellsville plant for 13 years. 


116 


Controversy Indicates 
Quicker Butadiene Yield 


In the controversy and confusion of 
the synthetic rubber program last month 
there were indications of progress. 
Growing pains were evident in the ap- 
proach to the making of butadiene, fore- 
most petroleum ingredient for rubber 
requirements. Claims of rival processes 
were based on the contention that quick- 
er and cheaper methods had been found 
rather than that former methods were 
impractical. 

Foremost of the proposals was that 
of Eugene Houdry, who went on record 
to the effect that alterations in his cata- 
lytic process would provide butadiene by 
charging butane, thus eliminating the 
steps of dehydrogenation that attend 
the fluid catalyst process of Standard 
Oil Company (N. J.). Previously the 
lattter had advanced a change in tech- 
nique whereby its units can be operated 
to produce butylene, which requires but 
one sten in dehydrogenation. 

Meanwhile the refining industry 
pressed its program for producing buta- 
diene in quantity from existing equip- 
ment, pending completion of its plants 
designed for that purpose. Wright W. 
Gary, refining director of OPC, has 
completed a tour of refining centers in 
behalf of the program, which involves 
operating thermal-cracking units at 
higher temperatures, injection of super- 
heated steam, recovery from flue gases, 
air injection into thermal-cracking proc- 
ess and especially designed furnaces, 
filled with brick. Details are not per- 
missible but it is known that refining 
concerns are now estimating what part 
of existing equipment can be converted 
to one or more of these stop-gap meth- 
ods of producing butadiene. 

The approach is similar to that which 
came shortly after the industry em- 
barked on its program of making 100- 
octane aviation gasoline. While the spe- 
cial plants were under construction it 
was learned that high yields of essen- 
tial ingredients could be had by altering 
operating methods of existing equip- 
ment. 

A tribute to the plan came from W. S. 
Farish, president of Standard Oil Com- 
pany of New Jersey, who told a House 
Mines and Mining subcommittee June 
15 that resort to existing equipment 
would permit that company to produce 
between 15,000 and 30,000 tons of addi- 
tional butadiene in 1942. Interpreted in 
synthetic rubber, he added, it would 
provide an additional 200,000 tons of 
synthetic rubber during 1943. 

“This is good news,” he said, “but it 
does not warrant undue optimism on 
the part of the American motcrist.” 

Hope for the motorist, however, came 
with a proposal of the rubber industry, 
which set up an exihibit in Washington, 
based on a combination of Thiokol, 
butyl rubber, rubber reclaim and a lim- 
ited amount of crude rubber, which was 
offered as a means of producing useable 
tires, which will not withstand high 
speeeds and will not give long mileage. 

The clash of processes came into the 
open when the Houdry Process Cor- 
poration used newspaper space to give 
its claims publicity. For several months 
there had been intimations that the pe- 
troleum industry was not of one mind 
on the question of the quickest and 
cheapest method of making butadiene. 
The Houdry Catalytic Process, long 
used for making gasoline and other dis- 
tillates, was offered as capable of pro- 





ducing butadiene direct by charging bu- 
tane to the catlytic unit. 


Houdry, Clarence H. Thayer, chief 
engineer of Sun Oil :-Company; Arthur 
E. Pew, vice president of Sun Oil Com- 
pany; W. S. Burt, Socony-Vacuum Oil 
Company, and J. L. Hanna, Standard 
Oil Company of California, appeared 
before the special synthetic rubber in- 
vestigating committee of the House of 
Representatives. 

Substance of their testimony was that 
the five companies which will operate 
the Neches Butane Products Company 
had sought to have the Houdry process 
substituted for the fluid catalyst process 
of Standard Oil Company of New Jer- 
sey, that Sun Oil Company had sought 
permission to build a Houdry unit for 
butadiene manufacture and that govern- 
mental agencies had refused to allocate 
materials or to change processes in 
plants already under construction. 

In its newspaper advertising cam- 
paign Houdry Process Corporation 
stated that 15 standard-size units would 
produce enough buatdiene to provide 
1,000,000 tons of synthetic rubber in a 
year. Steel requirements for the 15 
plants was given as 180,000 tons, “from 
one third to one half less than required 
for the next best petroleum process.” 
Construction time was given as 9 months. 
per unit, provided materials are allocated 
and available. The time element was 
given as four months shorter than other 
processes. 

That the Houdry process was having 
consideration came from testimony be- 
fore the House committtee, where testi- 
mony was to the effect that Standard 
Oil Company of California has recom- 
mended the process and that Phillips 
Petroleum Company, whose butadiene 
unit has been approved and some work 
done, also is giving attention to the 
Houdry method. 

All in all the controversy added up 
to assurance that the synthetic rubber 
program will have its major require- 
ment, butadiene, sooner than previous 
plans contemplated. Perhaps the best 
evidence of this was the production of 
this ingredient from conversion of ex- 
isting equipment to butadiene manufac- 
ture. This trend was summed up by 
W. S. Farish in his testimony before 
the House Committee on Mines and 
Mining. 

The 700,000-ton production of Buna S 
planned, Farish estimated, will require 
$81,900,000 worth of grain for produc- 
tion of 210,000 tons of butadiene and 
for a portion of the raw materials for 
styrene; $9,900,000 worth of benzol from 
the coal industry for most of the raw 
material for styrene and a small amount 
of butadiene, and $22,300,000 worth of 
refinery gases from the petroleum in- 
dustry for 325,000 tons of butadiene and 
some of the raw materials for styrene. 

On the whole, he declared, synthetic 
rubber will be better than natural after 
present “bugs” have been eliminated; 
Butyl tires today are good for at least 
60 percent of the mileage of natural 
rubber, and Buna tires consistently give 
better service than natural rubber under 
normal road: conditions. 

Buna rubber initially will cost about 
30 cents a pound when made from 
butadiene out of petroleum, but may be 
cut to 20 cents or less when the plants 
are running with maximum efficiency: 
Butyl will start with a cost of about 
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YORK THERMO-CYCLE REFRIGERATING SYSTEM 
TYPICAL FLOW DIAGRAM 





York Thermo-Cyele 
Refrigeration Systems 





for Production of Synthetic Rubber 
and Processing of High Octane Gas 


In the new super-efficient York Thermo-Cycle Refriger- 
ating System, operation remains in the invisible hands of 
York engineers who design these units. 

Even the largest installations (employing 1000 tons or 
more of refrigeration) are operated entirely by automatic 
controls which coordinate all functions of the system more 
smoothly than would be possible with manual control. 
Coupled with this smoothness of operation is a flexibility 
that insures efficient operation on any percentage of load. 


Simplified design, in which the ammonia pump is the 


only moving part, means fewer joints and parts, less main- 
tenance, reduced overhead and a plant ideally adapted to 
continuous operation. The system may be operated on 
exhaust steam or may be direct gas-fired. 

Important in these days of material shortage and restric- 
tion is the fact that no buildings are re- 
quired and only the erecting time for the 
machinery itself need be figured in plan- 


ning production. York Ice Machinery 





Corporation, York, Pennsylvania. 


YORK REFRIGERATION AND AIR CONDITIONING 


“Headquarters for Mechanical Cooling Since 1885” 


A FEW OF THE MANY NATIONALLY-KNOWN USERS OF YORK EQUIPMENT—American Cyanamid * American Optical + Bendix-Westinghouse 


“KEEP’EM F , :” Bethlehem Shipbuilding « Bethlehem Steel « Consolidated Aircraft « Curtiss-Wright « Douglas Aircraft + du Pont + Eastman Kodak 
.4 4 LYING! Firestone « Ford « General Motors « Goodrich « Gulf Oil « Hercules Powder + Jones & Laughlin Steel « Norton Company « Owens- 


hears nate 


August, 19424 Gulf Publishing Company Publication 


Illinois « Republic Steel « Shell Oil* SKF «+ Socony Vacuum « Studebaker « Texas Company « U. S. Army « U. S. Navy. 
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Structural Members Do Double 
Duty on this Efficient Pump 


The design of this Amsco-Nagle Pump 
conserves vital metal, saves unneces- 
sary weight and makes possible its 
high efficiency. The two structural 
supports that secure the water end to 
floor plate also serve another pur- 
pose. The strut on the left acts as a 
lubrication duct conveying lubricant 
from above the floor plate to the 
submerged bearing. The strut on the 


right serves as the discharge pipe. 


This pump, a 2”, Type “SW”, frame 
7 unit, has another distinctive design 
feature—an inverted inlet. This ar- 
rangement eliminates gas-binding and 
causes hydraulic thrust to counter- 
balance the weight of the revolving 
parts. The steady bearing at the water 
end is a sleeve bearing supported in 
a split yoke and is replaceable with- 


out dismantling. 


Steam Turbine Propelled Pump 
Ordinarily Amsco-Nagle Vertical and 
Horizontal Shaft Pumps are supplied 
as shown in the sectional drawing 
with a standard elec- 








tric motor of char- 
acteristics as speci- 


Steam Turbine Propelled Pump 


AMERICAN MANGANESE STEEL DIVISION 
OF THE AMERICAN BRAKE SHOE & FOUNDRY CO. 
Heights, Iilinois 


FOUNDRIES AT CHICAGO HEIGHTS, ILL.; NEW CASTLE, DEL.; DENVER, COLO.; OAKLAND, CALIF.; 
LOS ANGELES, CALIF.; ST. LOUIS, MO. OFFICES IN PRINCIPAL CITIES 
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fied by purchasers of the pump; but, 
on the pump pictured (below, left), a 
Wing Mfg. Co. steam turbine power 
unit is used. 


This pump was built to handle resi- 
due from a coke oven by-products 
chemical still, similar to the residue 
from petroleum stills. 


While water ends can be made of im- 
pact and abrasion resistant manganese 
steel, Amsco Alloy, monel, bronze, 
and a variety of other metals, depend- 
ing upon the corrosive or abrasive 
nature of the material handled, the 
water end of this particular pump is 
of ordinary cast iron which was most 
economical in this case. 


War times call for maximum economy 
and efficiency in all operations and 
processes and as far as concerns 
pumping heavily loaded liquids or 
liquids carrying abrasive material in 
suspension, Amsco-Nagle Pumps 
meet the requirements. Available from 
%,” to 12”; 
capacities to 
7,000 
for heads up 
to 200 ft. Bul- 


letin 940 gives 


g. p.m. 


complete de- 
tails. 
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20 cents a pound and may eventually 
get down to somewhere between 10 and 
15 cents. 

Cost of constructing plants has been 
reduced materially, Farish said. Buty! 
plants originally estimated to cost as 
high as $750 per ton are now expected 
to cost about $350 a ton of annual 
capacity; Buna plants, originally esti- 
mated to cost $1000 a ton now are 
figured at about $600. 


Civilian Rubber 

The government rubber program will 
probably take care of military needs, 
Farish said, but the great element of 
doubt is what is going to occur to essen- 
tial civilian transportation. 

“In the oil industry we came to the 
conclusion a few months ago that a 
solution had to be, and could be, found, 
and that the way to do it was by 
‘makeshift plants’—using spare equip- 
ment we had and odds and ends of 
junk to patch up temporary facilities 
which would turn out rubber and rub- 
ber raw materials,” he explained. 

“In the case of Buna rubber, which 
is the basic type, the bottleneck was 
butadiene production. If more butadiene 
could be produced quickly, the entire 
program could be speeded up by sev- 
eral months. 

“There will be some expense in 
throwing this makeshift equipment to- 
gether, and operations will be inefficient 
and the butadiene will cost more than 
when made in properly designed new 
plants,” he admitted. “But the important 
thing,” he insisted, “is that the oil in- 
dustry is actually going to be able to 
produce some real amount of  buta- 
diene by these methods well in advance 
of the regular program, and since buta- 
diene is the bottleneck that means just 
so much additional rubber.” 

A similar approach has been worked 
out for Butyl rubber, and a practical 
solution of the problem is anticipated 
before the end of the year. This work 
will involve the expedient of using dry 
ice as a refrigerant. The product is. 
called Flexon which, he admitted “is 
still sometimes pretty bad” but which, 
he claimed, will be better than re- 
claimed rubber for tires and will be 
improved. 

That the War Production Board is 
fixed on a policy of sticking with plants 
and processes as previously approved 
but of open mind as to other methods 
as they are developed was the substance 
of testimony by Donald M. Nelson be- 
fore a subcommittee of the Senate Com- 
mittee on Agriculture May 14. In this he 
opposed creation of an additional agen- 
cy of government to handle synthetic 
rubbber. After giving details of plant 
progress and an estimate of plant out- 
put, he spoke of processes as folllows: 

“That decision of the board to pro- 
ceed under present plans with all pos- 
sible speed, does not exclude encourage- 
ment of any assistance to continue 
technological developments still ahead 
in the entire field of synthetic rubber. 
I am particularly interested in and 
have given all the encouragement 
can to the development of the butylene- 
glycol process now under test by the 
Northern Research Laboratories at Pe- 
oria, Illinois. I have followed very 
closely and have been in touch with the 
parties interested in the development 
of the so-called Polish process, which 
is being sponsored by the Publiker Cor- 
poration. The Publiker Corportaion was 
granted an A-l-b priority rating on 
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March 31, which was moved up to an 
A-l-a rating on June 27 for materials 
necessary to build a 2000-pound-per-day 
pilot plant for the continued testing and 
development of that process. 

“Other instances of prospective favor- 
able technological developments have 
been brought to my attention and are 
being assisted. Rubber requirements are 
under continual careful review in rela- 
tion to the available supply of scarce 
materials for construction. If it should 
later be determined that the present 
program much be expanded to meet re- 
quirements, then ensuing technological 
developments will be most carefully 
weighed and will share a part in the 
program if shown to be merited.” 


Synthetic Rubber Plants 


Since the status of synthetic-rubber- 
plant construction (tabulated below) 
was compiled in Washington the Butyl 
rubber total has been increased to 130,- 
000 tons, which will be accomplished 
by improvements in plant operation and 
will not require additional critical ma- 
terials. 

Not included in this tabulation is the 
“quick butadiene program,” whereby 
additional amounts are to be made in 


existing equipment with the result that 
the output will be higher than antici- 
pated during the next 18 months. W. S. 
Farish, president of Standard Oil Com- 
pany (New Jersey) told the House 
Committee on Mines and Mining that 
his company expected to produce from 
15,000 to 30,000 tons more than previ- 
ously anticipated during that period. He 
outlined its prospects as follows: 

“Remember this is entirely outside of 
the government’s program and does not 
involve building new plants. There will, 
of course, be some expense in throwing 
together this makeshift equipment. The 
operations will be inefficient and the 
butadiene will cost more than when 
made in properly designed new plants. 
But the important thing is that the oil 
industry is actually going to be able to 
produce some real amount of butadiene 
by these methods well in advance of the 
regular program. If these emergency or 
makeshift programs give us only 50,000 
tons of additional rubber before the end 
of next year that means an additional 
8,500,000 tires. There is indication that 
we ought to get more than this. I 
should like to see at least 200,000 tons 
more from these makeshift programs 
and I think it is possible.” 


‘The cost of plants has been substan- 
tially reduced since first estimates were 
made. For Buna rubber the per-ton cost 
is down from $1000 to $600. For Butyl 
rubber the original cost of $700 per ton 
has been cut in half. 

The tabulation of plant ownership 
shows how the synthetic rubber pro- 
gram has been divided. Butadiene and 
styrene will be made in plants operated 
for agencies of government by the pe- 
troleum industry. Compounding of these 
products with other chemicals to finish 
the rubber and make it into finished 
products will be done in plants oper- 
ated by the rubber industry. Only Butyl 
rubber will be completed by the petro- 
leum industry while neoprene will be 
made in plants operated by E, I. du 
Pont de Nemours & Company. 


Nelson Clarifies the 
Rubber Controversy 


While testifying before the sub- 
committee of the Senate Committee on 
Agriculture, July 14, Donald M. Nelson 
gave information that sets forth the rea- 
sons for .turning to petroleum as a 
source for synthetic rubber as well as 





Synthetic Rubber Plants Under Contract 





























Plants to Manufacture Synthetic Rubber Plants to Manufacture Finished Synthetic 
Ingredients Rubber 
Produc- Produc- 
| tion tion 
Capacity Capacity 
= Short in Long , 

: ‘ons per Completion ‘ons per Completion 
| NAME Year Date NAME Year Date 
Copolymer Synthetic Rubber 
| Butadiene Plants: ss ieentns 
Shell Chemical Co.. .......... 30,000 March, 1943 Firestone Tire & Rubber Co.... 30,000 February, 1943 
| Southern California Gas Co..... 25,000 January, 1943 15,000 June, 1942 

Humble Oil & Refining Co..... 30,000 March, 1943 15,000 September, 1942 
Standard Oil Co. of La......... 6,200 September, 1942 15,000 June, 1943 
15,000 March, 1943 15,000 July, 1943 
Carbide & Carbon Chemical Co. 5,000 September, 1942 15,000 August, 1943 
20,000 January, 1943 15,000 August, 1943 
20,000 February, 1943 Goodyear Tire & Rubber Co....| 15,000 May, 1942 

20,000 March, 1943 15,000 August, 1942 
20,000 April, 1943 30,000 June, 1943 
20,000 April, 1943 30,000 April, 1943 
| 20,000 May, 1943 15,000 May, 1943 
20,000 June, 1943 10,000 June, 1943 
20,000 May, 1943 55,000 October, 1943 
20,000 June, 1943 The B. F. Goodrich Co........ 30,000 November, 1942 
20,000 July, 1943 30,000 January, 1943 
Atlas Oil & Refining Corp...... 12,000 November, 1942 30,000 April, 1943 
Neches Butane Products Co....}| 50,000 April, 1943 15,000 May, 1943 
50,000 June, 1943 10,000 June, 1943 

Rubber Synthetics, Inc........ 50,000 June, 1943 i, @ ee ee ete 30,000 January, 1943 

50,000 ‘August, 1943 30,000 March, 1943 

Koppers United Co..........-.. 20,000 August, 1943 30,000 May, 1943 

Sinclair Rubber, Inc........... 50,000 October, 1943 15,000 August, 1942 

Cities Service Refining Co...... 55,000 August, 1943 15,000 November, 1942 

_—___—___—_ 15,000 June, 1943 
Total Butadiene........... 648,200 15,000 July, 1943 
. 15,000 August, 1943 
Styrene Plants: To be determined. ............ , June, 1943 
Dow Chemical Co............. 25,000 March, 1943 30,000 June, 1943 
Monsanto Chemical Co........ 10,000 October, 1942 15,000 August, 1943 
10,000 January, 1943 eae a 
5,000 February, 1943 Total Copolymer Rubber... 645,000 

re 5,000 March, 1943 

Carbide & Carbon Chemical Co. 12,500 January, 1943 Butyl Synthetic Rubber 

- ’ 12,500 April, 1943 Plants: 

Dow Chemical Co............- 4,200 January, 1943 Standard Oil Co. of La........ 7,000 November, 1942 

25,000 April, 1943 33,000 July, 1943 
25,000 June, 1943 Humble Oil & Refining Co..... 20,000 July, 1943 
- 12,500 August, 1943 oauspenmnenaial 
<oppers United Co............ 35,000 August, 1943 Total Butyl Rubber....... ‘ 60,000 
Total Styrene...........-- 181,700 Neoprene Setiettc Rubber 
io ants: 
Total Ingredients...... 4 829,900 E. I. Dupont De Nemours & Co.| 10,000 October, 1942 
10,000 April, 1943 
20,000 October, 1943 
Total Neoprene Rubber... . 40,000 
Total Synthetic Rubber 745,000 
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the possibility of adapting other mate- 
rials as technological information is 
made available. On this subject he said: 

“That decision of WPB to proceed 
under present plans with all possible 
speed does not exclude encouragement 
of any assistance to continue technologi- 
cal developments still ahead in the en- 
tire field of synthetic rubber. I am 
particularly interested in and I have 
given all the encouragement I can to 
the development of the butylene-glycol 
process now under test by the Northern 
Research laboratories at Peoria, Illinois. 
| have followed very closely and have 
been in touch with the parties interested 
in the development of the so-called 


Polish process which is being sponsored 
by Publiker Corporation. The Publiker 
Corporation was granted an A-i-b pri- 
ority rating March 31, which was moved 
up to an A-l-a rating on June 27 for 
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R. S. IMPROVED HAND CEN- 
TRIFUGE MACHINES — De- 
signed for increased durability 
and operating efficiency. Safe- 
ty tube holders prevent tubes 
from bursting or injuring op- 
erator. Maximum speed 2500 
r.p.m. Complies with A.S.T.M. 
D-96-35 and A.P.I. Code No. 25. 


Five sizes available. 





621 E. 4th S. 












For Full Description of new Gas Testing Instruments 
and Laboratory Apparatus, write for Catalogue 26-A 
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materials necessary to build a 2000- 
pound-per-day pilot plant for the con- 
tinued testing and development of that 
process. 

“Other instances of prospective favor- 


able technological developments. have 
been brought to my attention and are 
being assisted. Rubber requirements are 
under continual careful review in rela- 
tion to the available supply of scarce 
materials for construction. If it should 
later be determined that the present 
porgram must be expanded to meet re- 
quirements, then ensuing technological 
developments will be most carefully 
weighed and will share a part in the 
program if shown to be merited.” 

He gave a tabulation of prospective 
output of synthetic rubber from the 
plant construction program now under 
way and expressed the view that the 
goal will be met. 


Off. 





Ph. 4-8144, L.D. 581 











Butyl Rubber Increase 
Approved by WPB 


Production of an additional 70,000 
tons of Butyl rubber per year without 
expenditure for critical construction ma- 
terials has been approved by War Pro- 
duction Board. Advanced engineering 
will permit production of this additional 
amount in equipment previously cred- 
ited with 60,000 tons per year. The in- 
crease raises the total synthetic rubber 
program to 870,000 tons annually. Its in- 
fluence on the whole program was out- 
lined as follows: 

“The expanded program is not ex- 
pected to alter the projected figure of 
300 tons of Butyl rubber to be produced 
in 1942, The increase does not change 
the current picture, and the facts on the 
rubber situation indicate, as has been 
said before, that there is no rubber to 
spare for non-essential purposes. 

“Butyl rubber has been found to be 
extremely useful in the manufacture of 
gas masks, anti-gas clothing, raincoats, 
rubber boats, life preservers, barrage 
balloons, wire insulation, and miscel- 
laneous moulded goods. It is also being 
experimented with for use in tires, al- 
though indications are it is not equal to 
3una S synthetic rubber for tire pur- 
poses.” 


No Opposition to 
Alcohol Program 


Statements that executives of the oil 
industry are deliberately striving to pre- 
vent manufacture of butadiene from 
farm products have drawn denials from 
three sources. Each makes a point of 
the fact, well known, that the petroleum 
industry is vitally concerned about tires, 
since they are the key to gasoline con- 
sumption, which in trun determines the 
profit to any unit in the petroleum in- 
dustry. 

This statement was given out by E. 
G. Seubert, president of Standard Oil 
Company (Indiana): 

“We do a great deal of business with 
farmers. We should like to see them 
having a hand in supplying the raw 
materials for rubber. More rubber will 
make it more possible that civilian auto- 
mobiles can be kept running. And the 
more they can be kept running the bet- 
ter business will be for the oil compa- 
nies. It just does not make sense that 
the oil companies should oppose any 
kind of manufacture of rubber. What- 
ever the difficulties about manufacture 
of rubber from alcohol may be, monop- 
olistic designs by oil companies are not 
among them.” ; 

How little of the total production of 
crude oil will get into synthetic rubber 
was brought out by John A. Brown, 
president of Socony-Vacuum Oil Com- 
pany: 

“The paramount interest of the petro- 
leum industry is to have as much syn- 
thetic rubber as possible made available 
to the public. The petroleum industry s 
very existence is primarily dependent 
on a large consumption of gasoline, 
which in turn is dependent on an ade- 
quate supply of rubber. Where that rub- 
ber originates— whether from oil oF 
from alcohol from grain, is of little 
commercial interest to the oil industry. 
Our primary interest is that there shall 
be an adequate supply of rubber. /x- 
cept in isolated cases, the policy has 
beeen for the government to build and 
own the plants and for the oil compa- 
nies to operate them without profit. The 
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tube alloy to 


reduce 


dezincification 


our ARSENICAL ADMIRALTY 





may well be the answer to your problem 


‘6 im ten years ago our research indicated that 
a small percentage of arsenic in the standard 
Admiralty Alloy would materially increase its re- 
sistance to dezincification. 

We produced tubes of this modified Admiralty 
Alloy in 1934. Since then, installations in practi- 
cally every type of service have proved consistently 
satisfactory. 

While Anaconda Arsenical Admiralty Condenser 
Tubes have been quite generally used, 


AN fon A 


they are especially well-adapted to those from 





installations in which the older alloys showed def- 
inite tendencies to dezincify. 
TECHNICAL SERVICE AVAILABLE 

It is a function of the engineers of our Technical 
Department to assist Condenser Tube users in the 
selection of the most economical tube alloy for 
any given set of operating conditions. Please feel 
free to call on us. Publication B-2, sixth edition, 
gives up-to-the-minute data on Anaconda Con- 
denser Tube and Head Plate Alloys. A 
copy will be mailed to you for the asking 
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Anaconda Condenser jibes 


THE AMERICAN BRASS COMPANY — General Offices: Waterbury, Connecticut 
Subsidiary of Anaconda Copper Mining Company + In Canada: ANACONDA AMERICAN Brass LTD., New Toronto, Ont. 
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purpose of these plants is not to make 
rubber but to make butadiene, one of 
the principal ingredients in synthetic 
rubber. Seven hundred thousand tons 
has been mentioned as the necessary 
output of synthetic rubber for 1944. 
Seven hundred thousand tons of syn- 
thetic rubber would require less than 
one percent of the oil industry’s daily 
petroleum volume.” 

In the July issue of The Lamp this 
position was outlined by Standard Oil 
Company (N. J.): 

“Standard Oil Company (N. J.) sup- 
ports and will fight for just one pro- 
gram for the production of synthetic 
rubber. That is, whatever program the 
government adopts to give our nation 
the most rubber in the shortest time, 
from any raw materials whatsoever and 


with the least possible drain on vital 
construction materials. 

“So critical is the rubber situation 
that any action- which confuses or di- 
verts government or industry from 
speedy completion of the main program 
harms our national security. This com- 
pany has given the government all the 
information it possesses on the manu- 
facture of synthetic rubber by any proc- 
ess. Since petroleum is our basic raw 
material and a natural, abundant Amer- 
ican resource, Jersey naturally is expe- 
rienced only in the production of syn- 
thetic rubber from petroleum. Our re- 
searchers did show us in 1935 that alco- 
hol could be turned into synthetic rub- 
ber but the production economics of 
that day did not favor this route. Today 





VULCAN 





Experience and Personnel with the facilities for the 


manufacture of light and heavy steel plate work 


GASOLINE PLANT & OIL REFINERY VESSELS 


All Materials and Workmanship 
according to ASME or API Requirements 
as specified 





High Pressure Butane Storage, 
3% inch thickness, 10 ft. diameter by 40 ft. long 


See COMPOSITE CATALOG Refinery Equipment, Pages 543 to 544. 


VULCAN STEEL TANK CORP. 


TULSA, OKLAHOMA 


PLANT: North Harvard & Frisco R. R. 
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the cost figure must be of minor con- 
sideration. 

“The main business of an oil com- 
pany is to sell gasoline and lubricants. 
These can not be sold to cars which 
are laid up for lack of rubber. Actually 
$15 to $20 worth of products and serv- 
ices are sold by oil companies and their 
dealers for every $1 worth of tires. The 
value of the petroleum raw materials 
in $1 worth of synthetic rubber is 10 
cents. Any selfish interest which might 
be attributed to the petroleum industry 
would be in selling gasoline and oil and 
not in the direction of obtaining a big 
share of synthetic rubber production.” 


Bureau of Mines Will 
Produce More Helium 


Under a new program of the Bureau 
of Mines, helium gas will be produced 
in greatly enlarged quantities from the 
bureau’s expanded helium plant in 
Texas in order to meet war require- 
ments. Also, a new helium production 
plant at an undisclosed location will be 
supplied with helium-bearing natural gas 
from an existing pipe line transporting 
gas for fuel purposes. 

An appropriation of $4,000,000 to be- 
come available from Navy Department 
funds will enable the bureau to carry 
out expansion of its helium-production 
program. Engineers and geologists of 
the bureau are studying gas fields for 
the purpose of establishing new helium 
reserves. 

In 1920 the bureau built the present 
plant near Amarillo, where a gas field 
of 50,000 acres was taken under gov- 
ernment control. During 12 years this 
field produced over 100,000,000 cubic 
feet of helium, but until the last year 
the bureau did not operate the plant at 
full capacity. 


Procedure in Case 
Of Higher Priority 


New procedure for obtaining higher 
priority ratings for materials required 
to complete projects already under way 
has been explained by Deputy Petro- 
leum Coordinator for War Ralph K. 
Davies. 

Previously, when a contractor could 
not complete his construction work 
because certain materials had not been 
delivered, and delivery was being held 
up because the original priority rating 
no longer was high enough, the con- 
tractor applied for a higher rating on 
Form PD-1A. 

Now, application for higher priority 
rating need not be made on Form 
PD-1A. Correct procedure is to write a 
letter in quadruplicate in which 1s 
listed all material items requiring 4a 
change in preference rating status. 
Thus, requests for changes in ratings 
can now be made in one application, 
whereas previously a separate PD-1A 
form had to be made out for each class 
of items. ; 

In compiling the list of materials in 
the single application, under the new 
procedure, however, applicants are re- 
quested to itemize the materials in ac- 
cordance with the PD-200A materials 
list. 

The letter should also include in- 
formation showing builder’s serial num- 
ber, item number, unit of measure, 
quantity, price, and use of item; latest 
delivery date permissible, and preter- 
ence rating required by the supplier 
to meet the delivery date. 
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GLOWELD rasses 


RIGID TESTS WITH 


Vig Aouow 


Strength and Corrosion 
Resistance Established 


For New GLOBE Welded 
Stainless Steel Tubes... 


The ability of Gloweld Stainless Steel 
Tubes to pass exhaustive laboratory 
tests for corrosion resistance... tensile 
strength and bursting resistance .. . 


is important news to the chemical and 


Standard laboratory tests, with 
boiling 65% Nitric Acid, with 
Nitric and Sulphuric Acids, and 
by exposure to salt spray, and the 
Strauss Test, have established the 
corrosion resistance of Gloweld. 





Gloweld Tubes were subjected to 
pressure until they burst. The 
weld in every case was as strong 
as the strip steel. 
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process industries, food industries, 
pulp and paper, oil and other indus- 
tries where these performance factors 
are vital. 


These successful tests, coupled with 
Gloweld’s comparatively lower cost, 
forecast wider applications for stain- 
less steel tubing. 


Gloweld is a development of Globe 
Steel Tubes Co., pioneer manufac- 
turer of stainless steel tubing. It is 
produced by a closely controlled 


electric welding process resulting in 
very little “flash” at the weld, which 


is removed in a subsequent operation. 


Gloweld is available in a wide range 
of diameters, and wall sizes, in prac- 
tically all stainless steel analyses. 
Write for full information. 


GLOBE STEEL TUBES CO. 


Milwaukee, Wisconsin 
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Bureau to Study Coal 
As Gasoline Source 


Detailed study of coal as a source of 
gasoline and lubricants will be undér- 
taken by the United States Bureau of 
Mines. The work will be done at the 
Pittsburgh station with funds appro- 
priated. 

The Fischer-Tropsch method—one of 
the two direct processes for the produc- 
tion of motor fuels from coal—will be 
investigated with a view to developing 
means to produce gasoline from the 
coals of Alaska and the United States, 
Dr. R. R. Sayers, director, advised Sec- 
retary of the Interior Harold L. Ickes. 
The other methods—a modification of 
the Bergius hydrogenation process—has 
been studied by bureau chemists for sev- 
eral years. 


This projected research will comprise 
another Bureau of Mines contribution to 
the nation’s wartime program: for ex- 
ploring and developing all possible 
sources of synthetic motor fuel for cur- 
rent emergencies and against the. time 
when natural petroleum reservoirs may 
be depleted. The estimated life of petro- 
leum reserves in the United States is 
said to be 15 years, Dr. Sayers stated, 
and we have already had a foretaste of 
what a shortage of motor fuels and 
lubricants can mean to this country. 


“It is essential that steps be taken to 
provide for future needs and perhaps for 
immediate needs, such as_ supplying 
gasoline to air bases in Alaska and other 
remote outposts. The new appropriation 
of approximately $85,000 will enable the 
Bureau of Mines to establish a nucleus 
of men trained in the intricacies of the 


YOU CAN STAND BACK 


FOR A CFese-U READING! 





124 


. - all-metal temperature gauges 
also provide the ruggedness. . 
the long-life accuracy. . essential 
in these busy days! 


Every step ... every minute. . . is vital in this 
battle against time.Which explains why WESTON 
all-metal Temperature Gauges have been so 
widely adopted throughout industry. Readily 
mounted at any angle desired, their large gauge- 
type dials can be accurately read from a dis- 
tance. In addition, their simplified all-metal 
construction . . 
provides unusual ruggedness and eliminates 
the common sources of thermometer troubles. 
They stay “on the job”... maintaining their 
high initial accuracies ... far longer! Available 
in sizes and stem lengths for most needs. Accu- 
racy guaranteed within 1% over entire scale. 
Literature sent on request. Weston Electrical 
Instrument Corporation, 655 Frelinghuysen 
Avenue, Newark, New Jersey. 
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process who could assist or direct its 
industrial application wherever needed.” 

Following Congressional approval of 
the project and the allotment of funds 
in the 1943 Interior Department appro- 
priation bill, plans were made for con- 
struction of the experimental plant ad- 
jacent to the Bureau’s Central Experi- 
ment Station at Pittsburgh, Pennsy]- 
vania. It is proposed by the Bureau to 
staff the plant with competent chemical 
engineers and proceed immediately with 
the business of developing the Fischer- 
Tropsch process. 

The experimental plant will have a 
capacity of about 100 pounds of gaso- 
line per day and it will include chemical 
engineeering equipment such as catalyst 
chambers, pumps, charcoal scrubbers, 
distillation columns, cracking units, and 
the necessary instruments for control. 
Future plans call for a pilot plant to 
handle about 10 tons a day, and also 
a small plant which can be moved and 
erected in a short time and at little 
cost. 

The decision to study the Fischer- 
Tropsch process to produce motor fuels 
from water gas in the Bureau’s pro- 
gram was influenced to a degree by the 
fact that this process is reported oper- 
ating on an industrial scale in Europe, 
especially in Germany, Dr. Sayers said. 

Developed since 1926 by Dr. F. Fisch- 
er in Germany, the raw material of the 
Fischer-Tropsch process is a mixture 
of hydrogen and carbon monoxide gases 
produced from coal or coke and steam. 
After removal of sulphur compounds, 
this mixture is passed over a solid cata- 
lyst and the resultant products are pro- 
pane, butane, gasoline, diesel fuel, and 
paraffin wax. About four or five tons of 
coal will yield a ton of products under 
present limitations. 

The hydrogenation process studied by 
the Bureau of Mines in recent years 
consists of liquefying powdered coal in 
a high-pressure vessel with the aid of a 
catalyst and hydrogen gas. After lique- 
faction, the product is separated into 
gasoline, middle oil, and heavy oil by 
methods similar to those used in refin- 
ing petroleum. About five tons of coal 
are required to produce one ton of liq- 
uid fuel. 

The advantages of the Fischer-Tropsch 
method for current purposes—to pro- 
vide economical and easily-built units 
for United States military outposts such 
as Alaska—are self-evident, Dr. Sayers 
stated. The smallest economical unit_of 
the hydrogenation method is about 150,- 
000 tons a year capacity, while a Fisch- 
er-Tropsch plant of 30,000 tons a year 
capacity may be operated economically. 
A smaller amount of precision machin- 
ery is required in the Fischer-Tropsch 
process and almost any type of coal 
can be used successfully. Certain coals, 
because of high ash content or sensi- 
tivity to temperature variations, offer 
serious operating difficulties in the hy- 
drogen method. 

An important consideration with re- 
gard to building processing plants in 
remote military posts is that the smaller 
Fischer-Tropsch units would offer less 
of a target for bombers and saboteurs 
if such enemy activity was imminent, 
Dr. Sayers pointed out. 

In connection with the experimental 
plant at Pitttsburgh, the Bureau 0 
Mines also received some funds for test- 
ing the various types of coals for adap- 
tation in the water-gas process. This 
work will be pursued by technicians m 
the Bureau’s existing fuel-testing sec- 
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_then you can get teehee 
‘ . The high pressure Francitas Cycling Plant 
complete, responsible service (shown above) was in successful op- 


eration well within the specified time. 
from H. B. Zachry Company 


We are prepared to handle prime contracts, on a turn- are retained to design these projects. The H. B. Zachry 
key basis, or sub-contracts of any size quickly and Company is prepared to assist in financing your project 
efficiently . . . assuming full responsibility for all if desired. 


phases of the work. : : 
All contract conditions satisfied. Adequate financial 


OVER $20,000,000 in Army Air Bases successfully backing, long experience and millions of dollars per year 
completed by Zachry since January. Work includes grad- in successfully completed contracts is your assurance 
ing, sewers, water, electric systems, buildings, run-ways, that all conditions will be satisfied. 


and streets. 
Your request for further information will be promptly 


Advanced design insures top efficiency in Zachry answered. We shall be pleased to talk over your problems 
designed projects. Recognized architects and engineers and furnish suggested designs and cost estimates. 


Turn construction worries over to us 


. B. ZACHRY COMPANY 


v7) / # 
SKILL, INTEGRITY Jenterea On tractors 


S 
Gnd RESPONSIBILITY SAN ANTONIO. TEXAS HOUSTON. TEXAS AREL TEXAS 
HARDING BOULEVARD 909 SECOND NATIONAL BANK BLE y } N N 








tion which for a number of years has 
beeen investigating the fuel potentialities 
of coal from the coal-producing states 
and Alaska. 

Research in the production of motor 
fuels from coal not only will supply a 
definite wartime need, but it will also 
lay the ground work for future peace- 
tice economy by preparing for the era 
when our natural petroleum resources 
may be exhausted, Dr. Sayers said. He 
pointed out that both Germany and 
Japan have conducted extensive research 
on this process, and Germany is believed 
to have nine plants with a capacity of 
650,000 tons of gasoline and diesel oil 
a year. 

No experimental work has been done 
on the Fischer-Tropsch process in the 
United States and no first-hand infor- 
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Dr. Sayers 
stated, adding that “the necessity for 
such work has assumed increased im- 
portance since the nation is at war.” 


mation is available on it, 


Midgley to National 
Academy of Science 


Thomas Midgley, Jr., who directed 
the research of General Motors Re- 
search Corporation in determining the 
application of tetra ethyl lead as an 
anti-knock agent for gasoline, has been 
elected an honorary member of the 
National Academy of Science. He is 
chairman of the board of the American 
Chemical Society and a vice president 
of Ethyl Corporation. 











E, TUBES, MONEY 


Write for the name of our representative nearest 
to you or send for a copy of our thirty-six page 


catalog fully describing and illustrating the com- 
plete line of Wilson tube cleaning equipment. 


Se 


THOMAS C.WILSON, Inc. 


PIPE AND TUBE CLEANERS EXCLUSIVELY 


47-28 37th Street 


Long Island City. N. Y. 
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Gasoline Stocks Being 
Rapidly Depleted 


Heavy gasoline stocks which menaced 
the market only a few months ago are 
rapidly being dissipated as the industry 
moves to meet the new conditions cre- 
ated by the war demand for special 
products and automobile and gasoline 
rationing, it is disclosed by the Bureau 
of Mines in its forecast of August crude 
oil demand. 

With no necessity for the normal win- 
ter accumulation in anticipation of sum- 
mer demand, it is unlikely that any ef- 
fort will be made to conserve stocks, 
which the bureau foresees may be re- 
duced to as little as 70,000,000 barrels 
by the end of September. 

A daily production of 3,729,000 bar- 
rels—93,500 barrels more than the esti- 
mate for July but 342,600 barrels, or 8 
percent, under actual demand in August, 
1941—is forecast by the bureau as nec- 
essary to meet market demand for do- 
mestic crude this month. 

The estimate for crude compares with 
a recommendation by Coordinator Ickes 
for a daily output of 4,308,500 barrels 
of petroleum liquids, which was an in- 
crease of 195,700 barrels over the July 
recommendation. 

The bureau found that daily produc- 
tion during the five weeks ended July 
4 was 3,608,000 barrels and total runs 
to stills 3,499,000 barrels, while stocks 
declined at a rate of 59,000 barrels a 
day, indicating a demand for domestic 
crude of 3,667,000 barrels. 

“Total gasoline demand for the sec- 
ond quarter of 1942 was about 9 percent 
below the demand in the same period 
of last year and, according to the bu- 
reau’s forecasts, may show a decline of 
about 17 percent in the third quarter, 
compared to last year,” it was com- 
mented in a discussion of current trends. 

“With the elimination of most of the 
summer peak in motor fuel demand, the 
usual pattern of gasoline stocks will be 
completely altered. With prospects for 
further reductions in gasoline demand 
next year, there will be no necessity 
for a large winter accumulation of 
stocks. Stocks of finished and unfinished 
gasoline are being reduced to meet this 
situation. A decline of about 19,000,000 
barrels occurred in the second quarter 
of 1942, and a further reduction of 
about 15,000,000 barrels is anticipated 
in the third quarter. In view of present 
trends, total stocks of finished and un- 
finished gasoline may be reduced to be- 
tween 70,000,000 and 75,000,000 barrels 
by September 30. 

“The progress of these readjustments 
has reduced runs to stills and decreased 
the demand for crude petroleum, and 
has caused a shift in refinery yields as 
indicated by the May, 1942, figures, 
showing a gasoline yield of 39.9 per- 
cent and a residual fuel oil yield of 29 
percent. The daily average demand tor 
domestic crude oil was 3,766,000 barrels 
during the first quarter of 1942 and de- 
clined to about 3,658,000 barrels during 
the second quarter. While current de- 
mand for crude is at a somewhat higher 
level, any further substantial increase 
will depend upon the improvement 0 
transportation facilities to the East 
Coast, on the scope of gasoline ration- 
ing necessary to conserve rubber, an 
on further readjustments to supply re 
sidual fuel oil. 

“Under current transportation condi- 
tions a further substantial liquidation 
of crude oil stocks of Oklahoma and 
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FIVE CP WRENCHES CUT MAINTENANCE TIME 


SPEED NUT REMOVAL, APPLICATION 
ON CLEANING, OVERHAUL JOBS 


Handle Nuts, Bolts Up To 1-3/4” Bolt Size 


NEW YORK (CP) — Refineries through- 
out the country are utilizing CP Pneumatic 
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st, Wrenches in all maintenance depart- 
C- ments, wherever bolted equipment re- 
™ quires disassembling for overhauling and 
th the reduction of “down time” is vitally 
es important. 

Is Five wrench sizes which cover all re- 
ly quirements in running nuts off and on 
: pressure vessels, heat exchangers, cool- 
c- ers, condensers, and similar equipment, 
ly are responsible for the popularity of the 
" CP line of impact type wrenches. Nuts, 
Ps bolts, studs, lag screws, etc., from %” up 
ic to 1%” bolt size are speedily handled by 
these five sizes. Special features which 
me appeal to refiners are listed in the “box” 
\d below. Write for further data. 

ll- 

af CHICAGO PNEeuMmartic 
Hy - RUNNING ON THESE 1-1/ “NUTS with a hand wrench would be a slow, tedious task TOOL COMPANY 

a .-. but this maintenance man zips them on (or off) easily and tirelessly, with his CP 

365-RP Pneumatic Wrench (Impact Type). It's the most popular wrench of the CP line. General Offices: 8 E. 44th St., New York, N. Y. 

le 

e 

d SPECIAL FEATURES OF 

x G IMPACT WRENCHES 

d 

0 No Springs — No Gears — 

- No Jolts 

of Fewest Parts — Lowest 

: Maintenance 

1- ““Smooth-Flow” Clutch 

. Absence of Torque Reaction 

: Slow Speed — Long Life 

S Motor 

‘ Quick Dismantling and 

s 4 Reassembly 

‘ - he %_\ | || Short Length—Light Weight 

9 A THIS IS THE 360-RS, rful, speed Perfect Balance — Easy Ge ee 

r Pneumatic Wrench for audtine Rolie wets, Handling - NUTS 3-1/ 8” ACROSS FLATS are easily and quickly 
is studs, lag screws, etc., up to %” bolt size. applied and removed with the powerful CP 375-RS, 
Long-life motor, few parts, low maintenance. largest of the 5 CP Pneumatic Wrenches (Impact Type). 
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Illinois origin is anticipated to supply 
part of the estimated total demand for 
crude petroleum in August.” 

Total demand for motor fuel for the 
month was placed by the bureau at 53,- 
800,000 barrels, 18 percent under actual 
demand a year ago. 

Stocks of finished and unfinished gas- 
oline, which amounted to 94,681,000 bar- 
rels May 31, are indicated by the Amer- 
ican Petroleum Institute as having de- 
clined about 7,200,000 barrels during 
June and the bureau estimates a fur- 
ther withdrawal of 5,500,000 barrels this 
month. 

Direct sales of natural gasoline were 
estimated at 1,400,000 barrels, making 
an indicated refinery production of 46,- 
900,000 barrels, which was _ allocated 
among the several districts as follows: 
East Coast, Inland Texas, Texas Gulf 


URALOY 


HIGH ALLOY 


TUBE SUPPORTS 
... the Rofinery’s 
Diiahiel Castings 


UBE Supports almost 

invariably form a sub- 
stantial part of our back. 
log of orders. It’s sort of 
a continuing business 
because many refiners 
long ago learned that 
DURALOY Tube Sup- 
ports are sound and give 
maximum service. Req- 
uisitions specify “DURA- 
LOY.” 


In spite of a large busi- 
ness being done for war 
plants, we are still in 
position to make tube 
supports for you. 


Coast, Louisiana Gulf Coast and Inland 
Louisiana-Arkansas, 19,800,000 barrels; 
Appalachian, 2,100,000 barrels; Indiana, 
Illinois, Kentucky, etc., 10,900,000 bar- 
rels; Oklahoma, 2,610,000 barrels; Kan- 
sas, 2,890,000 barrels; Rocky Mountain, 
1,400,000 barrels; California, 7,200,000 
barrels. 

The bureau figured 3,980,000 barrels 
of natural gasoline to be blended at re- 
fineries, and a yield of gasoline from 
crude of 39 percent which, applied to 
the straight-run and cracked produc- 
tion of 42,920,000 barrels, gives total 
crude runs of 110,050,000 barrels, or 


3,550,000 barrels daily. Crude for export 
and to be used as fuel, and losses, was 
estimated at 6,600,000 barrels, and the 
demand for domestic crude was placed 
at 115,600,000 barre!s, or 3,729,000 bar- 


re!s daily. 






THE DURALOY COMPANY 


OFFICE AND PLANT: SCOTTDALE, PA. 
Eastern Ojfice: 12 East 4lst St., New York, N. Y. 
Los Angeles: Great Western Steel Company 


Detroit: The Duraloy Co. of Detroit 


Scranton, Pa.: Coffin & Smith 


Metal Goods Corporation: St. Louis — Houston — Dallas — Tulsa — New Orleans 
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East Further Warned 
Of Acute Oil Shortage 


The first week of hard-boiled ration- 
ing in the East brought little change in 
road conditions, but officials believed 
that much of the driving now is being 
done by motorists desiring to make the 
most of the summer weather and who 
later will lay their cars up or restrict 
their driving. 

The first few days of the new ration- 
ing system, however, saw a change in 
conditions, with holders of coupons able 
to get gasoline at all service stations 
without difficulty, in contrast with the 
situation under the original combination 
of rationing and delivery-curtailment, 
when many stations were out of gasoline 
most of the time. 

Developments during the week in- 
cluded a plea by President Roosevelt 
that owners of oil-heating equipment 
convert to coal wherever possible, 
backed up by Coordinator Ickes in a 
message to all East Coast oil sellers in 
which he pointed out that “we do not 
face a shortage, the shortage is here”; 
a decision of the Office of Price Admin- 
istration to make no concessions for 
traveling salesmen and a report by an 
unofficial House committee urging ex- 
tension of rationing to the Middle West 
so that more oil from that area might 
be diverted to the East. 

Meanwhile plans were perfected for 
the extension of rationing August 22 to 
seven western New York counties here- 
tofore excluded from the rationed area, 
where motor-car and truck owners will 
begin to register for the same type of 
coupon books next Monday. 

In a note to Ickes, President Roose- 
velt said, “I earnestly hope that every 
citizen will realize the serious uncer- 
tainties which cloud our prospects for 
petroleum supplies on the Atlantic sea- 
board next winter. Whatever action he 
may decide to take, every user of fuel 
and heating oil should face realistically 
the fact that there can be no guarantee 
that he will get enough oil to meet even 
his minimum needs.” 

Passing the President’s message along 
to the sellers, the coordinator stressed 
that the deficit in supply is so great that 
if every “truck, bus, taxicab and passen- 
ger car” in the Atlantic States were 
taken off the highways for the first two 
months of next year, the available trans- 
portation facilities still could not meet 
normal fuel and heating oil require- 
ments. 

There may be days next winter, he 
warned, when oil sellers as well as their 
customers will be completely without 
fuel and heating oils. 

Declaring that presently-authorized 
rations, which will permit them 448 gal- 
lons of gasoline a year, are all that can 
be spared, Joel Dean, chief of the OPA 
fuel rationing division, explained that to 
give traveling salesmen the gasoline nec- 
essary to permit them to drive the aver- 
age of 15,000 a year which the American 
Automobile Association estimated was 
covered by each of the 500,000 salesmen 
in the East would require 500,000,000 
gallons of motor fuel. 

The reduction of 55 percent which 
salesmen will be required to make in 
their travel, he said, will represent a 
saving of 1300 tank carloads of gasoline 
a day or, translated into fuel oil, enough 
oil to heat one eighth of all the home 
oil-heating plants in the area. 

“Every possible step has been taken 


Petroleum Refiner—V ol. 21, No. 




















td ee 
FABRICATING 
STAINLESS STEEL RELINING 


Gasoline Plant, Recycling Plant and 
Refinery Construction and Maintenance. 











Knowing what to do and doing it well accounts for 
the repeat business we get from leading companies. 
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to assure fair consideration for salesmen 
because we realize their important con- 
tribution in pioneering new goods and 
new markets,” Dean said. “Yet we had 
to weigh against our admiration for 
American salesmen the serious petro- 
leum shortage we are facing today. 

“There isn’t enough gasoline for busi- 
ness as usual if we are going to take 
care of war workers and provide for 
heating homes.” 

Following a week of quick hearings, 
the special House committee of New 
England members held that “there is a 
dispute between, or among, the various 
agencies of government as to whether or 
not the supply of petroleum products is 
sufficient for the entire needs of the 
nation or whether there is actually a 
shortage of petroleum products at this 
time” and that “the evidence shows 


amazing conflicts in the views, opinions, 
and delegated authority to the various 
government agencies charged with the 
expeditious solution of this problem.” 

The testimony, it was said, shows 
considerable bootlegging of gasoline in 
District 1; that equipment for transpor- 
tation through the Great Lakes routes 
and barge canals is lying idle and un- 
used, with the government taking no ad- 
vantage of all the facilities available for 
movement through the Great Lakes, 
New York ship canal, Hudson River 
and Long Island Sound; that while 
a large number of tank cars have been 
put to work this merely represents a 
surplus of equipment in the un-rationed 
areas, and that public transportation fa- 
cilities are not adequate for the burden 
which will be imposed if automobiles 
are taken off the road. 
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MEETING the need for supplying lubri- 
cating oil at desired uniform pressure to lantern 


glands of stuffing boxes. It has a dependable 
new type pressure regulator adjustable from 
zero to 1000 lbs. Complete with cooling coil and 
filter. Electric motor or turbine driven. Standard 


sizes to handle 1 to 12 stuffing boxes. 
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The committee recommended immedi- 
ate rationing in that section of District 
1 not now covered, and its extension to 
Ohio, Indiana, Illinois and Michigan 
“and any other section of the country 
where transportation other than by 
pipe line is the means of obtaining pe- 
troleum products.” 

If the Middle West is rationed, it was 
contended, a surplus of products can be 
built up in the Great Lakes region for 
immediate water transportation to the 
East before winter sets in. 

The desirability of centralizing all 
control of oil was stressed by the group 
as removing the confusion now caused 
by conflicting statements issued by the 
heads of various bureaus. 


East Coast Prices 
Back to June 28 Level 


Gasoline prices in District 1 dropped 
back to their June 28 level August 5 
with the lifting by the Office of Price 
Administration of the 2%4-cent per gal- 
lon increase which went into effect 
June 29. 

As a result of assumption by Defense 
Supplies Corporation of the abnormal 
costs of moving oil into the East by 
overland facilities, OPA not only elimi- 
nated the gasoline-price increase but 
also cut back consumer prices of kero- 
sine by nine-tenths cent per gallon, dis- 
tillates and light heating oils by 1.1 
cents a gallon and residual fuel oils by 
15 cents a barrel, all of which had been 
raised simultaneously with gasoline. 

Except for motor fuel, the full June 
29 increase was not revoked, but some 
of the increase was left in order that 
the transportation pool, over a period, 
might recoup the deficit which it has 
piled up over past months, amounting to 
some $24,000,000. 

Despite the latest OPA action, oil 
prices in the eastern district remain 
substantially above those of January 1, 
last, gasoline being up 1.2 cents per gal- 
lon; tractor fuel, gas house oils, dis- 
tillate diesel fuel oil, and Nos. 2, 3 and 4 
fuel oils, 1.5 cents per gallon; kerosine, 
range oil and No. 1 fuel oil, 1.5 cents 
per gallon, and residual fuel oils, 30 
cents per barrel. 

In another sector of the petroleum- 
price field, OPA ruled that deliveries un- 
der sliding-scale contracts for crude 
during the period on which the petro- 
leum schedule is based, rather than the 
provisions of the contracts themselves, 
constitute the price on which ceilings 
are to be figured. 

The ruling was issued on an inquiry 
as to what constituted the base price for 
crude oil under a contract in which the 
price was to be adjusted from time to 
time to reflect 60 percent of any ad- 
vance or decline in the posted purchase 
price, but in no event to exceed 80 cents 
per barrel, in accordance with which de- 
liveries during the 60 days prior to Oc- 
tober 15, 1941, were made at a price 0 
69 cents per barrel. 

“In our opinion,” the Price Adminis- 
tration held, “deliveries under this con- 
tract during the 60-day period prior to 
October 15, 1941, must be regarded as 
sales for the purpose of calculating 
maximum prices under Section 1340.159 
(b)(2) of Revised Price Schedule No. 
88, because the contract had the effect 
of permitting the reflection of changes 
in the prices of petroleum and/or pe- 
troleum products purchased or used by 
the seller in order to make deliveries un- 
der the contract. The term ‘sale’ in 
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775‘ of 3%’ No. 16 B.W.G. tubing went into this 
Patterson-Kelley Recirculating Gasoline Cooler. A single 
shell houses 3 separate circuits. It is furnished with 
individual surge drums. Shell baffles are of copper. 
Surge drums, shell and channel of welded steel. 








Cnpvieconing Sapient BY PATTERSON-KELLEY 


From the point of view of size and materials required 
for its construction, this Patterson-Kelley recirculating 
gasoline cooler isn’t what industrial engineers would 
call a “big” job. But the unique arrangement of 
its individual surge drums proved to be the right 
answer to the operating conditions it was designed 
to meet. 


You'll like the way Patterson-Kelley engineers 
approach a problem in the design or construction 
of a piece of refinery equipment. In the first place, 
their attitude is that there is a right answer to any 
legitimate problem in engineering—no matter how 
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difficult it may be. In the second place, they give 
the same careful attention-to-details to a small 
cooler or condenser that they do to a large inter- 
changer which may require 7,500 square feet of 
heating surface. 


At Patterson-Kelley's East Stroudsburg plant there 
is no compromise of quality in materials or in work- 
manship. We are prepared to design and build 
equipment to meet the most exacting requirements 
of your operations. Our engineers will be glad to 
consult with you on your equipment problems—at 
no cost to you. 






PATTERSON-KELLEY FOR DEPENDABLE ECONOMICAL SERVICE 








that section is defined to include deliv- 
eries under such contracts as realistical- 
ly provide adjustments in. placing the 
parties on a current basis during the 
said 60-day period. 

“It is evident that no provision of 
the contract operated during the speci- 
fied 60-day period to prevent such ad- 
justments. Therefore, the maximum 
price for this fuel oil to this purchaser 
and any other purchaser of the same 
class at the shipping point in question 
is the price charged on the last delivery 
under this contract within the 60 days 
prior to October 15, 1941, which we as- 
sume from your letter was 69 cents a 
barrel, reduced by whatever discount 
for prompt payment was granted in con- 
nection with such last delivery.” 

The Office of Defense Transportation 
also took action on prices to aid the 
East Coast, postponing until September 











Armstrong’s Lightweight Brick 
speed heating, help get units on 


stream quickly. 


FURNACE heats up to operating tem- 
A perature quickly if it’s a lightweight 
unit built with Armstrong’s Insulating Fire 
Brick. These lightweight brick have ex- 
tremely low heat storage. Because they ab- 
sorb a minimum of heat the lightweight 
furnace is ready to produce after a shutdown 
in approximately a quarter of the time re- 
quired with heavy fire brick construction. 
These brick also save fuel and aid accurate 
control of temperature—a factor on which the 
quality of the finished product often depends. 


Low heat storage also means quick cooling. 





_ How soon is the 
) temperature UP / 
( after the heat’s ON? I 





1 new price ceilings on transportation 
by tank trucks other than common car- 
riers. 


D. E. Buchanan Made 
OPC Houston Director 


Appointment of D. E. Buchanan of 
Tulsa as director in charge of the Office 
of Petroleum Coordinator District 3 
headquarters at Houston, succeeding 
Grady H. Vaughn, was announced by 
Deputy Coordinator Ralph K. Davies. 

Vaughn, who has been serving also 
as district director of production, is be- 
ing transferred to Washington in con- 
nection with a nationwide survey of the 
possibilities of reclaiming oil field equip- 
ment for more important war uses in 
the petroleum industry. The survey will 
be conducted under the general direc- 





Lightweight cracking furnace designed by the Refractories 
Division of M. W. Kellogg Company, Jersey City, N. J. 


Armstrong’s Refractories enable workmen to 
enter a furnace for tube repairs much earlier. 
They can help save days of production time 
by getting a unit back on stream quickly 
after a shutdown. 

The insulating efficiency of Armstrong’s 
Lightweight Brick is outstanding. In addi- 
tion, Armstrong’s Brick have exceptional 
hot and cold strength, high resistance to 
spalling, and ample refractoriness. For full 
facts about these brick, and engineering data 
on practical, lightweight constructions, write 
now to Armstrong Cork Company, 
Insulating Refractories Dept., 1001 
Concord Street, 





Lancaster, Pa. 


ARMSTRONG’S 


INSULATING 


REFRACTORIES 





tion of the production division of the 
Office of Petroleum Coordinator. 

In taking over the job of director in 
charge of the Houston office, Buchanan 
will continue also to serve as District 3 
director of Natural Gas and Natural 
Gasoline, a post he has held since last 
January. 

E. O. Buck, of Houston, will succeed 
Vaughn as district director of produc- 
tion. He has been serving up to now as 
assistant director of production. 


OPC Gives Rules for 
M-68 Exceptions 


Procedure to be followed by members 
of the natural gas and natural gasoline 
industries in filing applications for ex- 
ceptions under Conservation Order 
M-68 is outlined by OPC, as follows: 

Copies of applications are to be for- 
warded to the Director of Natural Gas 
and Natural Gasoline, OPC, Washing- 
ton, in all cases relating to the use of 
materials in: natural gas wells, conden- 
sate or distillate wells, and _ natural- 
gasoline, pressure maintenance or re- 
pressuring plants. 

Applications for exceptions in other 
production branches of the industry will 
continue to be forwarded to. the Direc- 
tor of Production. 

In all cases, three copies of the appli- 
cation should be sent directly to the ap- 
propriate division in Washington, and a 
fourth copy should be mailed or de- 
livered to the OPC district director of 
natural gas and natural gasoline or the 
district director of production, as the 
case may be, for the district in which 
the lease, pool or plant is located. 

The procedure applies to all three 
application forms for exceptions under 
M-68; Form 214-a is used by operators 
applying for an exception for an entire 
pool or drilling program; Form 214-b 
for an exception to an individual lease, 
property or well; and Form 214-c for 
an exception for a cycling or repressur- 
ing plant. 


Book on Chemical 
Refining Revised 


“Chemical Refining of Petroleum,” 
by Vladimir A. Kalichevsky and Bert 
Allen Stagner, published by Reinhold 
Publishing Company, 330 West Forty- 
second Street, New York, is a revision 
of a book published seven years ago 
and exhausted two years ago. It brings 
the subject up to date by including the 
developments and processes that have 
come about. The attitude of the authors 
and their method is explained in the 
preface as: 

“The whole book has been revised 
and much of it rewritten. The patent 
literature of the first edition proved to 
be of value and a more nearly com- 
plete supplementary list of the United 
States patents not already discussed in 
the text has been added.” 

In addition to the chapter on com- 
position of petroleum the chapters deal 
with treatment with sulphuric acid, sul- 
phuric-acid sludge and sulphuric-acid 
manufacture, treatment with alkaline 
reagents, sweetening operations, refin- 
ing by adsorption, refining with sol- 
vents, detonation, inhibitors, gums 11 
cracked products, deterioration of lu- 
bricants and the supplement of United 
States patents. : 

The book is available through The 
Gulf Publishing Company, P. O. Box 
2608, Houston, price $7.50. 
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WATCH PUMP PERFORMANCE 
NOW IN YOUR REFINERY 


Continuous operation is vital to your 
_war production effort. That's the gruel- 
ling, all-out, unabating schedule your 
pumps and equipment face now, in 
America’s “counter-offensive” against 
time. 

Truly, quality in your pump lies before 
your very eyes. Performance has left 
the blue-print stage. It now resides in 
results: how much oil... under what 
gravity and temperature conditions . . . 


TYPE |. Hot Oil, Multi-Stage Horizontal, 
Forged Steel Shell, Double Case, High 
Pressure Centrifugal Pump. 


how economically . . . and how efficient- 
ly do your pumps handle fluid? Clearly, 
you will never have a better opportun- 
ity to observe how every make of pump 
is standing up under fire. 

You can’t replace breakdowns with new 
pumps. And in producing gasoline, oils 
and other petroleum products for our 
war effort, you must meet delivery 
deadlines, volume production and es- 
tablished specifications. 

We earnestly hope you will have the 
opportunity to check the operation of 
Pacific Pumps, in yours or some adja- 





TYPE RV. Two Stage, Top Suction, Ver- 
tically Split Case Centrifugal Pump. 
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WILL 


TELL 


cent refineries. For any Pacific shows its 
heritage—reveals the design, materials, 
workmanship of these pumps. Continu- 
ous use only proves and improves their 
reputation, in every instance we’ve ever 
known. 

Watch your pumps—watch Pacifics— 
ask us for service and maintenance 
counsel. Then after the war when you 
can replace pumps, we are certain 
you'll agree—you'll want Pacific. 


PACIFIC PUMP WORKS 
An Affiliate of DRESSER MANUFACTURING CO. 
Executive Offices & Plant: Huntington Park, Calif. 
Sales & Service: Offices in principal cities in the 
U. S. + Affiliated Companies: Clark Bros. Co., 
Olean, N. Y., Dresser Manufacturing Co., Brad- 
ford, Pa., The Bryant Heater Co., Cleveland, Ohio 


TYPE SV. Single Stage, Top Suction, 
Vertically Split Case Centrifugal Pumps. 


IC S:jitened PUMPS 





In Appreciation of 
Arthur William Nash 


In the April issue of “The Naft Maga- 
zine,” published by Anglo-Iranian Oil 
Company, London, Dr. A. E. Dunstan 
pays tribute to Professor Arthur Wil- 
liam Nash, who was in charge of the 
department of Oil Engineering and Re- 
fining, University of Birmingham, Eng- 
land. Professor Nash died March 14, age 
56, at his home in Solihull. 

Among his many contributions to the 
literature of petroleum refining many were 
published in Rerrner. He was held in high 
esteem in refining circles in the United 
States. His career as a scientist in petro- 
leum refining was given by Dr. Dunstan 
as follows: 

“After training as a mechanical engi- 


eo 


neer at King’s College, Strand, he had 
some experience in dock construction in 
Hong Kong, and shortly afterwards 
joined the (then) Anglo-Persian Oil 
Company and took part in the building 
of the great refinery in Abadan, South 
Persia. 

“In 1913 he proceeded to the Cau- 
casian oil territory and remained in Rus- 
sia for over five years, chiefly engaged 
in field production problems. 

“Then began his long and successful 
career in Birmingham in the footsteps 
of that great pioneer, the late Lord Cad- 
man, who had founded the first School 
of Petroleum Technology in the country 
under his charge as Professor of Mining. 
When Professor Cadman (as he then 
was) left, the chair was divided and a 
separate professorship of oil technology 
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...To The Man Who Needs Down-to-Earth 
Information On Handling Caustic Soda! 


© If you are a technician or plant 


operator who is now “taking 
over” an assignment which necessi- 
tates a more specific knowledge of 
Caustic Soda than you previously 
required, then write today for Solvay 
Technical Service Bulletin No. 6. 
This bulletin contains time-saving, 
factual information from which all 
sales talk has been eliminated. It is 
full of important tables, charts and 
other data on the handling of Caustic 
Soda. It is information which goes 
straight to the point . . . helps you 
improve efficiency, reduce man hours 


1f you don’t use Caustic 
4g. then send for any 
e{ the OTHER 
cOLVAY BULLETINS 
listed below, which per 


So« 





tain to your work 





and increase your production speed. 

Solvay Technical Service Bulletin 
No. 6 on Liquid Caustic Soda is one 
of the series of Solvay Bulletins which 
are constantly being revised on the 
basis of new findings. 

For years this technical literature 
has had the recognition of plant oper- 
ators, engineers and scholars who 
realize that such vital operations data 
concerning alkalies can only originate 
out of the breadth of accumulated ex- 
perience Solvay has gained as Amer- 
ica’s oldest and largest manufacturer 
of alkalies. 


SOLVAY SALES CORPORATION 
Alkalies and Chemical Products Manufactured by The Solvay Process Company 

40 RECTOR STREET 

BRANCH SALES OFFICES: 

Boston * Charlotte * Chicago * Cincinnati * Cleveland © Detroit 

New Orleans * New York * Philadelphia © Pittsburgh ¢ St. Louis * Syracuse 


NEW YORK, N. Y. 
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was established, and in 1924 Nash was 
appointed to the post. 

“A very substantial endowment of 
£125,000 had been raised by the great 
British oil companies, and Nash’s first 
task was to erect a block of laboratories, 
offices, museum and library to house his 
school. This was opened in 1926 and re- 
mains as his chief monument. 

“During his whole career in Birming- 
ham he was responsible for a constant 
stream of scientific contributions to oil 
technology. He was a man of ideas and 
well able to stimulate his staff and stu- 
dents. With his ample background of 
first-hand experience in fields and re- 
fineries he was well equipped to sense 
the relative importance of both practical 
and academic problems, and to direct a 
vigorous and progressive school of re- 
search, whilst in the course of his many 
visits to centers of oil activity in Amer- 
ica, Europé and the East, he made in- 
numerable contacts with the men on the 
spot, and thus sensed the need for in- 
vestigation on this or that project. 

“Throughout his active life he was in- 
timately concerned with the affairs of 
the Institute of Petroleum — known, 
when he became a member in 1914, as 
the Institution of Petroleum Technolo- 
gists. For many years he served on the 
council and as vice president; three 
years ago he was elected president, and 
he died in that office. Instances of his 
contributions to science are to be found 
in the pages of its journal. But he was a 
prolific worker, and many of his papers 
are to be found in American technical 
journals. 

In collaboration with his colleague, 
Dr. Bowen, he wrote ‘The Principles 
and Practice of Lubrication’; with Dr. 
Howes, ‘The Principles of Motor Fuel 
Preparation and Application’; and he 
played a great part in the organization 
and editing of the four volumes of “The 
Science of Petroleum.’ His work with 
Howes on knock-rating of pure hydro- 
carbons was of great merit; he demon- 
strated the synthesis of lubricants from 
the simple olefines by polymerization; 
with Hunter and Nissan he developed 
the fundamental study of solvent extrac- 
tion, the dewaxing of lubricating oil and 
the refining of waxes. Again with Nissan 
he published a valuable paper on the re- 
lation between viscosity and constitu- 
tion. 

“His presidential address on ‘Petro- 
leum as a Raw Material’ showed real 
insight into the ever-growing utilization 
of oil and its gaseous by-product as raw 
materials for chemical syntheses. 

“This brief note would be very in- 
complete did the writer not pay a tribute 
to his old and valued friend and collab- 
orator as a man. Nash had a most 
lovable nature, and those of us who en- 
joyed his close friendship for many 
years feel his passing acutely. Specially 
will he be missed by his old students 
who, working in all parts of the world, 


‘always kept in touch with him, and were 


always delighted to visit him on their 
return home.” 


Gordon to Represent 


Tulsa Companies 

David L. Gordon, Refiners Export 
Corporation, Houston, has become as- 
sociated with Anchor Petroleum Com- 
pany and Tansel Oil Company, both of 
Tulsa, in Houston and South Texas. 
His duties will consist largely in sales 
of butane and propane in tank cars and 
large transports. His office is in the 
Second National Bank building. 
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AN OLD HAND 
NEW REFINING PROCESSES 


... that call for special valve-designs 






















he the development of today’s widely used refinery processes . . . including 











production of synthetic rubbers ... Chapman has been one of the chief reliances of the 


















refining industries in meeting new requirements for valves. 
Through many years of experience, refinery researchists have learned that 


Chapman’s laboratory technicians, designers, and field engineers can 5 Chapman 900-lb. 


be Solid Wedge Steel 


always be counted on for 100% co-operation .. . that Chapman has inval- Gate Valve. 


uable facilities for producing special alloy steels... and the Chapman’s 
solid grounding of practical experience in pioneering new processes is a 
powerful aid to progress. 

Are you taking full advantage of Chapman co-operation and “know-how”’? 
If not, let’s talk it over, and see 


ac" | OHAPMIAN VALVE 


MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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U.S.P. 2,169,494. Treatment of Butane. 
Viadimir Ipatieff and H. Pines to 
Universal Oil Products Company. 
Activated carbon is coated with an- 

hydrous aluminumchloride and n-butane 

is passed over this catalyst, eventually 
in the presence of small amounts of 
hydrochloric acid at temperatures of 
about 150° to 250° C. and under pres- 
sures of about 10 to 50 atm. Isomeriza- 
tion yields of 53 percent were obtained. 


U.S.P. 2,216,221. Catalytic Isomerization 
of Normal - Paraffinic Hydrocarbons. 


J. H. Bartlett to Standard Oil De- 
velopment Company. 
It has been known that aluminum- 


chloride and other Friedel-Crafts agents 
such as ZnCl, AlBrs, FeCls, can act 
as isomerization catalysts. However, 
most of them require activators like 
hydrochloric acid to be effective con- 
version agents. Hydrochloric acid is 
undesirable because of its high corro- 
siveness and acidity. It has now been 
found that halides of boron are excel- 
lent activating agents, which can be 
used in the absence of water and which 
are less corrosive than hydrogenhalides. 
A temperature range of 50° to 550° F. 
is proposed, preferably 150° to 250° F. 
vapor-phase conversion being employed. 
A complex of a Friedel-Crafts type cat- 
alyst and a metal halide of groups I 
and II together with a boron halide 
as an activator can be used. 


U.S.P. 2,249,366. Production of Iso-Bu- 
tane. A. J. van Peski and G. H. Visser 
to Shell Development Company. 
N-butane is isomerized by treating it 
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On Catalytic Isomerization 
HEINZ HEINEMANN 


in either liquid or gaseous phase with 
a catalyst consisting of or essentially 
comprising an acid-acting metal halide 
or a boron halide at a temperature be- 
low 100° .. 

Another method to isomerize n-bu- 
tane is to contact it with an aluminum- 
halide and hydrogenchloride at tem- 
peratures below 100° C. and preferably 
exceeding 70° C. under such pressures 
as to insure the presence of a liquid 
phase, the partial pressure of the HCl 
in the mixture being at least about 3 
atm. The catalysts described are selec- 
tive and no substantial losses due to 
degradation or polymerization are in- 
curred. 


U.S.P. 2,250,410. Catalytic Treatment of 
Hydrocarbons. A. J. van Peski to 
Shell Development Company. 
Hydrocarbons are treated with a cat- 

alyst consisting of an acid-acting halide 

at a temperature not greater than about 
150° C. under a pressure sufficiently 
high to ensure the presence of a liquid 
phase in the system and in the presence 
of a sufficient amount of hydrogen- 
halide to assure that its partial pressure 
in the system is at least 3 atm. The hy- 
drocarbons to be converted should boil 
at a temperature not greater than 160° 

C. Preferred temperatures are 20- 

150° C., the reaction time should not 

exceed 17 hours. 


U.S.P. 2,271,043. Isomerization of Hy- 
drocarbons. A. J. van Peski to Shell 
Development Company. 

The object of the invention is to pro- 
vide a practical and economical process 
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for production of iso-butane and iso- 
pentane from normal-butane and nor- 
mal-pentane by catalytic isomerization 
at a practical rate and with a minimum 
formation of undesirable products due 
to side reactions. A further objective is 
the increase in the life of the catalyst. 
The isomerization is executed by treat- 
ing the n-paraffinic hydrocarbon with 
an acid-acting metal halide at a tem- 
perature of below 200° C. in the pres- 
ence of a hydrogenhalide promoter and 
between 0.08 and 33 atm. pressure of 
added hydrogen, the partial pressure of 
the hydrogen being sufficient to substan- 
tially repress undesirable side reactions 
but insufficient to substantially repress 
the isomerization reaction. 


U.S.P. 2,250,118. Isomerization of Hy- 
drocarbons. W. C. B. Smithuysen to 
Shell Development Company. 

The hydrocarbon to be isomerized or 
the mixture of such hydrocarbons is 
contacted in the presence of an inert 
diluent incapable of isomerization with 
a catalyst consisting of a double com- 
pound of an acid-acting metallic halide 
with an aromatic compound at a tem- 
perature at which isomerization pro- 
ceeds at a practical rate but below 
150° C. for a time sufficient to effect 
the desired isomerization but insuffi- 
cient to effect undesired decomposition. 
The defined catalyst reduces side reac- 
tions. The aluminum _halide-alkylated 
aromatic hydrocarbon double com- 
pounds are in most cases more or less 
heavy liquid substances which in case 
of liquid-phase conversion can be easily 
added to and contacted with the hyro- 
carbon to be isomerized. Reaction tem- 
peratures of 20° to 140°C. are pre- 
ferred. A conversion of 18.3 percent of 
n-pentane was obtained according to 
one example. 


U.S.P. 2,257,896. Catalytic Treatment of 
Hydrocarbons. W. A. Yarnall to The 
Texas Company. 

The conversion of normal- to _iso- 
hydrocarbons is obtained by using metal 
halides as catalysts in the presence of 
small amount of a promoter like HCl, 
HF, etc. The present invention differs 
from previous discoveries by the em- 
ployment of pressures higher than the 
vapor pressure of the hydrogen halide 
used at the temperature of operation 
and by use of sufficient quantities of 
hydrogen halide, so that the latter serves 
as a solvent in the liquid phase for the 
metallic halide. Where the catalyst com- 
prises AICl; dissolved in Hcl, the pro- 
portion of AlCl; used may be around 5 
to 20 percent by weight of the hydro- 
carbon treated, preferably about 10 per- 
cent. The catalysts are prepared by dis- 
solving a halide selected from the non- 
gaseous halides of polyvalent metals 
and metalloids in a sufficient amount of 
an anhydrous liquefied hydrogen halide 
to completely dissolve the metal halide 
and to form an anhydrous liquid cat- 
alyst. 


U.S.P. 2,265,548. Process for the Pro- 
duction of Iso-Butane. G. C. A. Schuit 
to Shell Development Company. 
The isomerization is carried out by 

means of a Friedel-Crafts type catalyst 

supported by a carrier and using a hy- 
rogen halide as a promoter. Particular- 
ly effective catalysts are produced when 
the metal halide catalyst is supported 
by one of the various silica and/or 
alumina materials of natural or syn- 
thetic origin which contain an appre- 
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ciable amount of firmly bound water, 
such as bauxite, fullers earth, bentonite, 
etc. In order to inhibit side reactions 
like decomposition and degradation, the 
isomerization is executed in the pres- 
ence of a metal like berillium, magne- 
sium, calcium, zinc, iron, copper, silver 
and especially aluminum. While these 
metals are preferred, in general all 
metals which are capable of reaction 
with a portion of the hydrogen halide 
present under the reaction conditions 
tend to be effective to certain various 
extents. 


U.S.P. 2,265,870. Isomerization of Hy- 
drocarbons. G. C. A. Schuit to Shell 

Development Company. 

The same principles embodied in U.S. 
Patent 2,265,548 are applied to the iso- 
merization of hydrocarbons containing 
at least five C. atoms. 


U.S.P. 2,283,142. Isomerization of Nor- 
mal-Butane. Vladimir Ipatieff and H. 
Pines to Universal Oil Products Com- 
pany. 

A process for producing iso-butane is 
described which comprises subjecting 
normal butane in the substantial ab- 
sence of polymerizable olefins to the 
action of a metal halide catalyst of the 
Friedel-Crafts type and a relatively 
small amount of a hydrogen halide un- 
der conditions such that isomerization 
of n-butane constitutes the principal re- 
action in the process, whereby to con- 
vert a major portion of n-butane to 
i-butane. 


U.S.P. 2,283,143. Isomerization of Nor- 
mal-Butane. Vladimir Ipatieff and H. 
Pines to Universal Oil Products Com- 
pany. 

Hydrogen chloride is added to n-bu- 
tane and the resulting mixture is passed 
through a bed of a relatively inert car- 
rier material containing aluminum chlo- 
ride under conditions such that iso- 
merization of n-butane constitutes the 
principal reaction in the process. 


U.S.P. 2,266,011. Production of I-Butane 
from N-Butane. E. L. d’Ouville and 
B. L. Evering to Standard Oil Com- 
pany (Indiana). 

It is an object of the invention to 
improve previous processes using AICI; 
catalysts by providing a process with 
high yields per unit of catalyst con- 
sumed and an economical method in 
preparing a product consisting essen- 
tially of i-butane. For this purpose n- 
butane is subjected at relatively high 
temperatures and pressures to the ac- 
tion of a catalyst of the AICls type in 
the presence of an activator and of pro- 
pane and preferably also in the presence 
of free hydrogen. Preferred conditions 
are 350° to 475° F. and 500 to 1000 
pounds per square inch. About 1.0 to 
5.0 percent by weight of n-butane are 
charged of the catalyst, and .03 to 3.0 
percent of hydrogen halide used as pro- 
moter. Propane is added in amounts 
of 10-50 percent by weight of n-butane 
to prevent decomposition reactions. 


US P, 2,266,012. Production of Branched 
hain Paraffin Hydrocarbons. E. L. 
Ouville and B. L. Evering to Stand- 
| Oil Company (Indiana). 
ie teaching of patent 2,266,011 is 

app.ied to straight-chain paraffin hydro- 
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carbons in a substantially saturated ror- 
mally liquid hydrocarbon fraction. 


U.S.P. 2,286,542. Isomerization of Nor- 
mal Paraffinic Hydrocarbons. H. 
Heinemann to Danciger Oil & Re- 
fineries, Inc. 

A process for 


isomerizing normal 


paraffinic hydrocarbons is described, 
which comprises treating said hydro- 
carbons at isomerization temperature 


(100-400° F.) in the presence of a cata- 
lytic composition containing a metal 
halide known in anhydrous condition as 
a Friedel-Crafts catalyst which has been 
admixed with an oxygen containing 
compound of pentavalent antimony se- 
lected from the group of antimony 
oxide compounds obtained by the action 
of water on a pentahalide of antimony, 





antimonic acids, and antimony com- 
pounds obtained by decomposing an 
aqueous solution of a salt of an anti- 
monic acid with an acid. 


U.S.P. 2,266,401. Isomerization Process. 
C. N. Kimberlin, Jr., to Standard Oil 
Development Company. 

When using Friedel-Crafts type cat- 
alysts and hydrogen halide activators 
small losses in hydrogen halide occur. 
In order to replace them and to main- 
tain an even concentration of hydrogen 
halide small quantities of an alkyl halide 
are added to the system. The alkyl hal- 
ide under conditions present in the re- 
action zone will react with the hydro- 
carbons present to liberate hydrogen 
halide in the system. This method of- 
fers the advantage that the alkyl halides 
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are usually liquids and easily and cheap- 
ly transported and require no pressure 
containers, 


U.S.P. 2,270,669. Process for the Pro- 
duction of Iso-Butane. M. de Simo 
and F. M. McMillan to Shell Develop- 
ment Company. 

The process of this invention con- 
sists essentially of contacting a hydro- 
carbon feed containing propane with a 
suitable catalyst in the presence of a 
hydrogen halide promoter under re- 
action conditions. Iso-butane is pro- 
duced by one or a series of dispropor- 
tionation reactions, A supported AICI; 
or other Friedel-Crafts type catalyst is 
used at a temperature above about 
106° C. but not substantially in excess 
of 200°C. A free metal of the group 
consisting of aluminum, berillium, mag- 
nesium, zinc, copper, iron may be added 
to the aluminum «halide. 


U.S.P. 2,279,291. Isomerizing Hydrocar- 
bons. H. A. Cheney to Shell Develop- 
ment Company. 

The use of liquid aluminum halide 
catalysts has been investigated. The 
aluminum halides per se when used in 
a molten state are unsuitable because 
at temperatures above their melting 
point they cause almost complete deg- 
radation of the hydrocarbons. Alumi- 
num halide easily forms double salts as 
AICls, NaCl, AlCl; - LiCl, etc., and these 
were found active in a molten state only 
if containing an excess of aluminum 
halide. Further activation can be ob- 
tained by using a promoter, consisting 
of the halides of the purely nonmetallic 
and semi-metallic elements of group 6 
which constitute the sulphur group. 
Amounts of .3 to 10 percent of the pro- 
moter are used. 


U.S.P. 2,274,624. Vapor-Phase Isomer- 
ization of Hydrocarbons. F. M. Mc- 


Millan to Shell Development Com- 
pany. 
It is known that when isomerizing 


with a Friedel-Crafts type catalyst in 
the presence of hydrogen halide, the 
concentration of hydrogen halide should 
be relatively small below about 10 per- 
cent and in the majority of cases below 
5 percent to avoid excessive degrada- 
tion. The inventor has found, however, 
that this is true only for fresh and 
relatively active catalysts and that as 
the reaction progresses greater and 
greater concentrations of hydrogen hal- 
ide may be employed without harm. 
Higher overall yields are obtained by 
slowly but constantly increasing the 
amounts of hydrogen halide while al- 
ways keeping them below those causing 
excessive degradation. 


U.S.P. 2,277,022. Method for Executing 
Catalyzed Vapor-Phase Reactions. F. 
M. McMillan and G. S. Parsons to 
Shell Development Company. 

The isomerization of n-butane is car- 
ried out by passing butane vapors to- 
gether with AICI; and hydrogen halide 
vapors over a bed of adsorptive alumina 
at a temperature above 230° C. but be- 
low that causing substantial cracking, 
and recovering and recycling AICI; and 
hydrogen halide. 


U.S.P. 2,225,776. Isomerization of Paraf- 
fins. A. V. Grosse and H. Pines to 
Universal Oil Products Company. 
Zirconium chloride and _ hydrogen 

chloride are used as catalysts for the 

isomerization of hydrocarbons and liy- 
drocarbon mixtures. The process can be 
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operated in either liquid, mixed or vapor 
phase. The zirconium chloride is used 
in granular form and in amounts of 5 
to 10 percent. Superatmospheric pres- 
sure may be employed. 


U.S.P. 2,273,159. Isomerization of Nor- 
mal-Pentane. C. O. Tongberg, C. S. 
Lynch and J. H. Bartlett to Standard 
Oil Development Company. 

As compared with the isomerization 
of n-butane, n-pentane presents an en- 
tirely different problem. Reaction con- 
ditions are relatively mild because n-pen- 
tane can isomerize or crack to a greater 
variety of products than n-butane. High 
temperatures are detrimental to isomer- 
ization of n-pentane. According to the 
present invention, n-pentane is isomer- 
ized to i-pentane to 70 to 80 percent 
with a minimum amount of cracking. 
A Cs paraffinic hydrocarbon composi- 
tion containing more than 10 percent of 
n-pentane is contacted with 100 percent 
(weight) of AICl; based on the total 
hydrocarbons present, in the presence 
of at least one hydrogen halide. The 
mixture is agitated at at least 30° F. 
but at a temperature low enough to 
insure liquid-phase operation for a pe- 
riod sufficient to effect at least 60 per- 
cent (volume) of iso-pentane based on 
normal-pentane charged. Between 3 and 
22 percent (weight) hydrogen halide is 
added, the reaction time being .75 to 20 
hours. 

ISOMERIZATION OF OLEFINS 

U.S.P. 2,216,284. Isomerization of Nor- 
mal-Olefins. C. L. Thomas and H. S. 
Bloch to Universal Oijil Products 
Company. 

Relatively straight chain  n-olefinic 
hydrocarbons are passed at elevated 
temperature and moderately superat- 
mospheric pressure over catalytic ma- 
terials comprising synthetically prepared 
calcined composites of hydrated silica, 
hydrated alumina and hydrated thoria 
producing high yields of iso-olefinic 
hydrocarbons. Synthetically prepared 
composite masses of hydrated silica, 
hydrated alumina and hydrated zirconia 
can also be used. Preparation methods 
are given. The character and efficiency 
of the silica-alumina -thoria catalysts 
will vary with methods of precipitation, 
mixing, purification, treatment, ratio of 
components, calcining, etc. For maxi- 
mum activity calcination should take 
place at 850 to 1000° F. or higher. 
Isomerization reaction takes place at 
400 to 1050° F. and atmospheric to 
slightly elevated pressure. In convert- 
ing n-pentene at a space velocity of 3, 
a 59 percent yield of iso-pentene was 
obtained. 

U.S.P. 2,216,285. Isomerization of Nor- 
mal-Butene. C. L. Thomas and H. S. 
Bloch to Universal Oil Products 
Company. 

Conversion of n-butene at elevated 
temperatures and atmospheric pressure 
by synthetically prepared calcined mix- 
tures of the hydrogels of silica (SiO2), 
alumina (AlOs) and thoria (ThO:) is 
described. Some polymerization occurs 
as side reaction and polymers have to be 
separated from the finished product. At 
842° F., a space velocity of 885, an iso- 
merization of 20.3 percent and a poly- 
merization of 11.2 percent were ob- 
tained. Reactions under various condi- 
ons are described. 

U.S.P. 2,217,252. Process for Isomeriza- 
ton of Olefinic Hydrocarbons. Han 
00g to Shell Development Company. 

€ process of the invention com- 

Prises contacting the olefin to be iso- 
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merized alone or in admixture with 
other olefins and/or in the presence of 
one or more substantially inert diluents 
such as saturated hydrocarbons, aro- 
matic hydrocarbons, nitrogen, etc., with 
a solid catalyst consisting of a hydrated 
aluminum silicate of the permutite or 
zeolite type at a temperature of from 
about 275 to 500° C. The reaction rate 
has to be selected so as to give maxi- 
mum isomerization while substantially 
suppressing polymerization and other 
side reactions. Conversions of from 30 
to 55 percent are claimed. Reaction 
times used are from 10 to 250 seconds. 


U.S.P. 2,220,693. Isomerization of Ole- 
fins. A. J. van Peski and H. F. J. 
Lorang to Universal Oil Products 
Company. 

The process of the invention com- 

prises contacting a normal-butene, a 

mixture of normal-butenes or a hydro- 





carbon mixture containing substantial 
amounts of butenes with a catalyst con- 
sisting of a phosphorus-oxy acid at tem- 
perature of from 250 to 550°C. for 2 
to 30 seconds or such time as will be 
sufficient for substantial isomerization 
but insufficient for polymerization. 


U.S.P. 2,281,804. Isomerization of Ole- 
fins. Robert F. Ruthruff. 

In a process for the conversion of 
a normal-butene to iso-butene it is 
claimed as new to contact said n-butene 
with a stabilized pyrophosphate of a 
metal selected from the group~ consist- 
ing of copper, mercury, zinc, iron, alum- 
inum, cobalt, and magnesium at a tem- 
perature of from 250 to 450° C. for a 
time period and under a pressure such 
that the isomerization of the normal- 
butene proceeds at a substantially high- 
er rate than the polymerization of 
butenes. 
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Fundamental Physical 
And Chemical Data 


Phase Equilibria in Hydrocarbon Sys- 
tems. B. H. Sace anp W. N. Lacey, /nd. 
& Eng. Chem. 34 (1942) pp. 730-37. 

The specific volume of n-pentane was de- 
termined at pressures from near atmospheric 
to 10,000 pounds per square inch at ten 
temperatures between 100° and 460° F. The 
vapor pressure of n-pentane was determined 
at nine temperatures in this interval, and the 
volumetric behavior in the critical region was 
studied in detail. Enthalpy-pressure coeffi- 
cients in both the gaseous and liquid regions 
were calculated from the volumetric data. 
Previously published work on the thermody- 
namic properties of n-pentane is reviewed. 
From the experimental data and pertinent 
published data, values of isothermal enthalpy 
changes and of the fugacity of n-pentane 
were calculated throughout the above- 
mentioned ranges of temperature and pres- 
sure. The results are presented in tabular 
form, and diagrams illustrating the behavior 
of the hydrocarbon are presented. A _ bibli- 
ography of 18 references is included. 


The Indirect Estimation of Critical 
Temperature and of Molar Refrac- 
tivity, R. Livineston, J. Phys. Chem. 46 
(1942) pp. 341-3. 


The critical temperature and molecular re- 
fractivity are linear functions of the normal 
boiling point for homologous series of hydro- 
carbons, alcohols, ethers, acids, esters and 
nitriles. If the range of temperature is very 
great, a small quadratic correction term must 
be used. Values of the constants of the equa- 
tions are given in tabular form. The relation- 
ships also apply to the series of inert gases. 
The author states that the relations can be 
applied more readily and appear to be more 
nearly exact than those presented by Wan. 


Molecular Refraction—Critical Tem- 
perature Nomograph, D. S. Davis, /nd. 
& Eng. Chem. 34 (1942) p. 689. 

For members of six important organic 
series it has been shown by Wan that the 
critical temperature is a linear function of 
the molecular refraction according to the 


equation: 
te = kiR + kz 

The values of the constants k; and ke are 
given for the different chemical series. The 
author presents the nomograph from which 
critical temperatures can be read conven- 
iently from the line coordinate chart by 
aligning the molecular refraction of a member 
with the series number and producing the 
line and extending the line to the critical 
temperature scale. A typical example is given. 
Ethyl propyl ether would cause a molecular 
refraction of 27.2. It belongs to series 4, has 
a critical temperature of 225° C. as deter- 
mined from the nomograph. The observed 
value as given in the International Critical 
Tables is 227.4° C. 


Molal Volume Relationships Among 
Aliphatic Hydrocarbons at Their Boil- 
ing Points, G. EcLorr Anp R. C. Kuper, 
phys. Chem. J. 45 (1941) p. 836; J. Inst. 
Petr. 27 (1941) pp. 260-274. 


The molal volumes at their boiling points 
of 63 aliphatic hydrocarbons in 14 different 
homologous series were correlated with a 
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number of carbon atoms in the molecule by 
means of equations of the type 

V=a(n+ 4.4)°+ K 
in which a, c and K are constants, and n is 
the number of carbon atoms in the molecule. 
The deviation of the calculated from the ob- 


served values is approximately 0.3%. The 
boiling-point molal volume of 43 aliphatic 
hydrocarbons in 9 homologous series were 


correlated with the boiling point. By means 
of equations of the type 
Log (V—K)=At+B 

in which K, A and B are constant, and t is 
the boiling point in °C., the deviation is 
0.5% to 0.6%. The effect of the molecular 
structure on the boiling-point molal volume is 
considered. 


Frictional Phenomena, I. A. GEMANT, 
J. Appl. Phys. 12 (1941) p. 530. 

This article is one in a series that will 
eventually be published in monograph form 
covering viscous and related frictional forces. 
The fundamental mathematical friction equa- 
tions are discussed and their application to 
flow between parallel walls is considered. 


Chemical Compositions 
And Reactions 


Higher Hydrocarbons. I. Seven Alkyl 
Substituted Docasanes, F. WuiTt- 
MoRE, L. H. SUTHERLAND AND J. N. 
Cossy, Jour. Amer. Chem. Soc. 64 (1942) 
pp. 1360-4. 


Although much work has been done on 
the systematic study of the lower molecular 
weight hydrocarbons, there is little accurate 
information on hydrocarbons containing over 
twenty carbon atoms. In the course of the 
work seven simple isoparaffins from Cz to 
Cs2 were prepared and studied. Four of these 
had a straight Co. chain with n-butyl groups 
on the fifth, seventh, ninth, and eleventh 
carbon atoms, respectively. The other three 
had the same Cz chain, but with n-hexyl, 
n-oxtyl, and n-decyl groups on the seventh, 
ninth, and eleventh carbon atoms, respec- 
tively. Methods of separation and purification 
of the compounds are described. The proper- 
ties of substances are given in tabular form, 
including melting point, boiling point, refrac- 
tive index, density, molecular refraction, and 
viscosity. 

Studies in Gaseous Hydrogenation 
and Polymerization Reactions, H. D. 
BURNHAM AND R. N. PEASE, Jour. Amer. 
Chem. Soc. 64 (1942) pp. 1404-10. 


Studies were made of the polymerization of 
ethylene, acetylene, and propylene, and of 
the hydrogenation of ethylene and propylene. 
It was found that the polymerization reac- 
tions of ethylene and of acetylene and the 
hydrogenation reaction of ethylene are in- 
hibited by small initial additions of nitric 
oxide. The results are interpreted as indicat- 
ing a chain mechanism for the above reac- 
tions, and that the nitric oxide acts by com- 
bining with the free radicals or atoms and 
effectively prevents their further participa- 
tion in the chain reaction. The polymerization 
and hydrogenation reactions of propylene 
were found not to be inhibited by small addi- 


tions of nitric oxide. On the contrary, a 
slight acceleration of these reactions is 
caused. Although no explanation is offered, 


it is pointed out that this is only one of the 
instances in which the reactions of ethylene 
differ widely from the corresponding reac- 
tions of its next higher homolog, propylene. 


Catalytic Polymerization of Olefins 
in the Presence of Phosphoric Acid, 
A. FarKAS AND L. Farkas, Ind. & Eng. 
Chem. 34 (1942) pp. 716-21. 


The polymerization of isobutene and other 
olefins, using a phosphoric acid catalyst in 
which the hydrogen atoms were replaced by 
deuterium atoms, was investigated. The poly- 
merization proceeds readily even at room 
temperature and leads to polymers that con- 
tain deuterium. Polymerization is accompa- 
nied by an exchange of hydrogen atoms be- 
tween the catalyst and isobutene. n-Butene 
polymerizes less readily than isobutene. The 
reactions of propene and ethylene are still 
slower. No exchange of isobutene was ob- 
served, although diisobutene polymer can un- 
dergo further exchange when brought into 
contact with the deuterated catalyst. The 
mechanisms of polymerization as proposed by 
various authors are discussed. The authors 
suggest a modified form of Ipatieff’s mecha- 
nism. According to this, the catalyst and the 
olefin molecule can combine to two different 
forms, one of which results from the transfer 
of one hydrogen atom from the catalyst to 
the olefin, while the other is formed by the 
transfer of a hydrogen atom from the olefin 
to the catalyst. The polymer is formed by 
the interaction of these two forms. The sug- 
gested mechanism explains the experimental 
results of polymerization and exchange satis- 
factory. The apparatus and procedure used 
are described, and the data secured in the 
work are presented in tabular and graphical 
form. 


Mechanism and Kinetics of Additions 
to Olefinic Compounds, G. WILLIAMs, 
Trans. Faraday Soc. 37 (1941) pp. 749-63. 


Halogen addition to olefins represents at- 
tack by positive polarized halogen upon a 
negative center at one of the unsaturated 
carbon atoms. No conditions have been real- 
ized that permit addition of the halogen to 
a double bond to proceed through the union 
of isolated haiogen and olefin molecules as a 
meeting in binary collision. There is a dis- 
tinction between the addition reaction in dis- 
sociating selvents and in nondissociating sol- 
vents. In the former halogen addition is defi- 


nitely 2-stage. The author reviews 13 reac- 
tions in dissociating solvents. These are 
shown to be homogeneous, reproducible and 


insensitive to stray catalysts. Addition takes 
place most readily by the ionic mechanism in 
strongly dissociating solvents, and less read- 


ily in dissociating solvents such as acetic 
acid by a 2-stage mechanism, and usually 
still less readily in nondissociating solvents 


by catalytic mechanisms. 


Manufacture: 
Processes and Plant 


Determination of Salts in Crude Oil, 
C. A. NeErLson, J. STEwArRT HUME, AND 
B. H. Lrncoin, Ind. & Eng. Chem., Anal. 
Ed. 14 (1942) pp. 464-5. 


Salts in crude oil contribute to the me- 
chanical clogging of furnace tubes, condens- 
ers, and lines to\the corrosion of equipment 
by the hydrolysis, of salts producing hydro- 
gen chloride, and cause high ash content of 
still residues. A simple and rapid method for 
the quantitative extraction of inorganic salts 
from crude oils is presented, in which phenol 
is used as the destabilizing agent. Provision 
is made for the separation of hydrogen sui- 
fides and mercaptans, a precaution not taken 
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in operation purifying 
NATURAL GASOLINE 


This Girbotol plant has replaced a less efficient and more costly 
method of purifying liquid hydrocarbons. 


If any of your plant operations involve the purification of gaseous or 
liquid mixtures, then you will certainly want to investigate completely 
the many advantages the Girbotol Process offers over all existing 
methods. 


Widely used in the refinery field and natural gas field for the removal 
and recovery of acidic constituents such as H.S and CO,, the simple 
cyclic Girbotol Process also is applied in several chemical industries. 
Girbotol purification plants are available in 6 different standard sizes 
which are largely factory assembled and can be installed in the field at 
minimum cost. Any size plant can be individually engineered to meet 
practically any purification problem or capacity. 


Inquiries are invited. No obligation. 


THE GIRDLER CORPORATION 


Gas Processes Division 
LOUISVILLE, KY. 
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FOR YOUR BIG, TOUGH FIRE HAZARDS 












GET THIS FIRE-FIGHTING GIANT 






M** fire hazards are simply too big for portable 
extinguishers. In your own operations you'll prob- 
ably find several such danger spots . . . the spaces where 
you store flammables . . . pump rooms . . . de-waxing 
rooms . .. and similar concentrated hazards. These call 
for built-in protection. 

A Built-In Kidde carbon dioxide extinguishing system 
is engineered to definite fire protection principles. Size 
and intensity of fire hazard determines whether you need 
10 pounds or 10 tons of carbon dioxide in Kidde cylinders 
. . . whether operation must be automatic, or manually 
controlled . . . whether one set of Kidde cylinders may 
guard two separate hazard areas. That is modern “engi- 
neered fire protection!” 

That is why Kidde Built-In Systems handle big, tough 
fires with such ease. A flash of flame, a roar of fire. . . 
then a blast of carbon dioxide gas overpowers the blaze. 
Kidde gas is one of the fastest known extinguishing agents 
despite the fact that it does not harm materials or equip- 
ment. Check the danger spots in your plant. Consider 
Built-In Kidde Systems . . . for big, tough fires. 


Walter Kidde & Company 
Incorporated 
817 West Street Bloomfield, N. J. 














in some of the common methods for salt ex- 
traction and analysis. Details are given for 
easy regulation of the pH in the determina- 
tion of extracted chlorides by the Mohr titra- 
tion in the presence of phenol. A formula is 
given for a simple and generally useful uni- 
versal indicator to be used in the procedure. 


Column Packing and the Separation 
of Isotopes, H. G. THopve anp F. O. 
WALKLING, Can. J. Research 20,B (1942) 


pp. 61-8. 

The authors investigated a packing mate- 
rial for fractionating columns comprising ex- 
panded shale aggregate. This packing is inert, 
cheap, and easily wetted by water. Columns 
packed with the material have been tested 
in distilling hydrocarbons and with water 
systems. The new packing compares favor- 
ably, both with regard to efficiency and 
throughput, with other column packings, and 
is more efficient for the water. systems. It’ is 
believed that it should have industrial appli- 
cations as well as use in the separation of 
isotopes. 


Interconversions of Binary Composi- 
tions by Simple Graphical Methods, 
K. Han Sun AND A. SILVERMAN, Ind. & 
Eng. Chem. 34 (1942) pp. 682-4. 

In general. there are two ways of express- 
ing the composition of a system: (a) in parts 
by weight or volume, or in numbers of moles; 
and (b) in fractions or percentages by 
weight, volume, or moles. Conversion of either 
to the other is an almost daily routine for 
chemical engineers dealing with problems on 
absorption, distillation, and the like. The 
methods discussed in the article for the mak- 
ing of the conversion are believed by the 
authors to be more comprehensive, simpler, 
and perhaps more accurate than previous 
methods. The methods have been applied to 
actual problems and have been found to re- 
quire less than half the time necessary for 
the making of the conversion by slide rule 
calculation. Because of their simplicity these 
graphical methods induce less error than nu- 
merical calculation. The methods are de- 
scribed in detail, and illustrated by typical 
problems. 


Liquid-Liquid Extraction in a Perfo- 
rated Plate Tower, R. E. TreyBAL AND 
F. E. Dumoutin, Ind. & Eng. Chem. 34 
(1942) pp. 709-13. 

The investigation reported was concerned 
with the extension of the present knowledge 
of the performance of liquid-liquid extrac- 
tion equipment. Several recent articles have 
shown that in liquid-liquid extraction a large 
percentage of the change occurring is com- 
pleted upon the formation of the drop, or 
within a short time after it starts to trayel. 
It follows that not only is it desirable to 
deform and distort the droplets of the dis- 
persed phase after they have been fermed, 
but it may be of greater importance to re- 
form the droplets as frequently as practical. 
The perforated plate tower should accomplish 
this. The authors made liquid extraction of 
toluene-benzoic acid solutions by means of 
water. These were effected in a perforated 
plate tower with the toluene solution dis- 
persed. The tower was 3.56 inches in diame- 
ter. The operating behavior of the column is 
discussed, The design of the plates has a 
marked effect on the permissible’ solvent 
throughput. Over-all extraction resistances 
and coefficients for three different plate 
spacings are reported. The improvement of 
these values over those previously reported 
for similar apparatus is laid to small differ- 
ences in plate design. Data are reported for 
rates of extraction at various flow rates and 
at plate spacings of 3, 6, and 9 inches. De- 
creasing the plate spacings improves the ex- 
traction efficiency but decreases the through- 
put permissible without causing flooding. The 
Kwa values for 3-inch spacing are affected 
by both solvent rates, but for 6-inch and 
9-inch spacings are independent of water 
rate over the range of flows studied. 


Liquid-Liquid Extraction Data, D. F. 
-OTHMER AND P. E. Topstas, Ind. & Eng 
Chem. 34 (1942) pp. 690-2. 


Bhatnagar and Ward have used anhydrous 
acetic acid as the solvent in the extraction 
of aromatics from straight-chain hydrocar- 
bons in the purification of petroleum frac- 
tions, because of its preferential solubility 
for the former and substantial immiscibility 
with the latter. The authors desired to deter- 
mine the usefulness of acetic acid as an ex- 
tracting solvent for toluene made by the re- 
forming of seyen-carbon aliphatic hydrocar- 
bons from the’ excess seven-carbon aliphatic 
hydrocarbons having substantially the same 
boiling points. As representative of the seven- 
carbon aliphatic hydrocarbons, n-heptane was 
used as the diluent or liquid in which the 
toluene is regarded as being originally dis- 
solved. Anhydrous acetic acid is completely 
miscible with toluene and n-heptane at ordi- 
nary temperatures, and a fourth liquid, wa- 
ter, was added in small amounts. Solubility 
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This extra inspection is 

a vital step in maintain- 

ing the high uniform 

quality of Wolverine 
™ Condenser Tubes 
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Inspection before extrusion—that’s the one sure way to guard against flaws 
entering the finished tube. That’s why the watch-word at Wolverine is “Look 
first—then extrude”. 













Wolverine’s method permits a final inspection of each billet before it goes into 
the extruder. This means that even after the billet’s outside surface has been 
shaved off to detect any flaws concealed beneath it, the billet is given a final 
and most important inspection to make sure there are no flaws extending into 
the billet beyond the newly exposed surface. If any flaw is found, the billet is 
immediately rejected—before extrusion. The result of such uncompromising 
inspection is a more uniform, higher quality condenser tube. 


A pioneer in the tubing extrusion process in this country, Wolverine firmly be- 
lieves that its type of extruder is decidedly the best for condenser tube manu- 
facture. And this’belief has always been convincingly backed up by Wolverine 
performance—by the actual results of Wolverine installations. 


For condenser tubes of controlled quality—controlled from raw material to 
finished product—and for tubes that offer maximum resistance against cor- 
rosion—be sure to specify “Wolverine”. 
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This new 16-page catalog contains complete in- 
formation on Baldwin-Hill high and low tem- 
perature insulations, It includes important en- 
gineering and application data, heat loss and 
conductivity curves, suggested uses and other 
information that will help you in choosing the 
correct type, size and thickness of insulation to 
fit your particular job. Fill in the coupon and 
mail it today to BALDWIN-HILL CO., Trenton, 
N. J. Branches in New York City, Detroit and 
Kalamazoo, Mich. 








BALDWIN-HILL CO., 567 Klagg Ave., TRENTON, N. J. 
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diagrams for the system are presented in the 
article. 


Isolation of Sulfur Compounds from 
a California Straight-Run Gasoline, O. 
L. Potty, A. C. Byrns, AND W, E. Brap- 
oe Ind. & Eng. Chem. 34 (1942) pp. 

-8. 


Aluminum chloride was found to remove 
sulfur compounds practically quantitatively 
from high sulfur naphtha, and to form a 
heavy fluid sludge that was readily separated 
from the naphtha. The investigation reported 
was undertaken to examine a product ob- 
tained by treating high-sulfur naphtha with 
aluminum chloride at ordinary temperature. 
Hydrolysis of the sludge was found to liberate 
an oil that contained 20 weight percent of 
sulfur. Seventy percent of the oil boiled in 
the original naphtha range. Close-cut frac- 
tions from this material yielded several 
thiophanes identical with those previously 
reported in the literature. The gasoline se- 
lected for extraction in the work was a typi- 
cal straight-run naphtha obtained from Santa 
Maria Valley, California, crude. The total 
sulfur content was 0.39 percent by weight. 
Improved methods for segregating individual 
sulfur compounds are given and discussed, 


Electrical Charges Produced by 
Flowing Gasoline, S. S. MACKEOWN AND 
V. Wouk, Ind. & Eng. Chem. 34 (1942) 
pp. 659-664. 


The work reported was undertaken to de- 
termine the magnitude of electrical charges 
that can be produced in the handling of 
gasoline. The flowing of gasoline in pipes 
generates static electrical charges that are 
sometimes capable of producing a spark that 
may ignite a combustible mixture of gasoline 
vapor and air. Although suitable precautions 
have ordinarily been taken in the oil indus- 
try to prevent the accumulation of these 
charges and eliminate the hazard caused by 
them, very little is known: regarding the 
magnitude of the charges. Measurements were 
made on the charges produced when gaso- 
line was pumped from a filling rack to a 
tank truck, when the truck was unloaded 
at a service station, and when an automobile 
received gasoline at a service station. The 
measurements were made under normal op- 
erating conditions. Abnormally large amounts 
of mioisture in the gasoline might alter the 
results. Data are given in the article on the 
currents produced and the voltages resulting 
under various conditions. The hazards in- 
volved are discussed. 


Guarding Against the Flammable 
Liquid Fire Hazard, C. L. Grirrin, /nd. 
& Eng. Chem. 34 (1942) pp. 664-69. 

The flammable liquid fire hazard is chief 
among the threats that menace the process 
industries. The storage, processing, and test- 
ing of flammables present a serious problem 
in industrial fire protection. The automatic 
detection of fire can be handled in several 
effective ways that are briefly discussed. The 
article is largely devoted to the question of 
the use of carbon dioxide gas in snuffing 
fires. Although portable carbon dioxide ex- 
tinguishers will fill an important first-aid 
function in fire fighting, the article is con- 
cerned mainly with built-in carbon dioxide 
fire extinguishing systems. Importance of the 
manner of release of carbon dioxide through 
the use of special nozzles is emphasized. 


Some Factors Covering the Stability 
of Oil-in-Water Emulsions, A. KING, 
Trans. Faraday Soc. 37 (1941) pp. 168- 
180. 


The stability of the emulsion can only be 
effectively measured by the rate of coales- 
cence of the disperse phase. There are three 
basically different types of emulsions: (1) 
oil hydrosols (unstabilized), (2) those stabil- 
ized by electrolytes, and (3) those stabilized 
by materials such as colloidal materials or 
finely divided solids. The stability of an emul- 
sion is not necessarily a function of the de- 
gree of dispersion—e.g., coarse emulsions 
made with gelatinous alumina are stable for 
years. Low interfacial or surface’ tensions 
are not important factors in stability, but 
only the adsorption that accompanies them. 
If there is no chemical reaction between 
electrolyte and emulsifying agent, the elec- 
trical charge on the dispersed phase does 
not determine stability or type. High viscos- 
ity is not a canse of stability. Densities and 
chemical properties of the two phases affect 
ease of emulsification and stability. The effect 
of temperature is specific for the different 
types of emulsions, and cannot be used as 
part of an accelerated method of stability 
comparison. Method of preparation has 4a 
large effect—e.g., homogenization compared 
with hand-shaking for soap emulsions gives 
ten times the specific area of interface and 
1.8 times the stability. It has been found 
that sodium oleate increases the power of 
earbon black to give more stable water-oil 
emulsions. The author concludes that the 
strength and compactness of the interfacial 
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Converted by catalysis 


“I didn’t think you had it in you” 


That is what an old time skimming plant 
refiner might well say to a barrel of crude oil 
if he came back on the job today to find the 
new special processes producing out of that 
barrel vital war products never before derived 
commercially from petroleum 


Well, that barrel didn’t have those products 
in it as it came from the well—only the makings 


Universal catalytic processes convert and re- 
form those makings into alkylate and other 
constituents of 100-octane gasoline, butadiene 
and styrene for synthetic rubber 


Here are the processes: 


Catalytic cracking Hydrogen fluoride alkylation 
Catalytic reforming Isomerization 
Polymerization Cyclization 
Aromatization Hydrogenation 

Dehydrogenation 

and 

Dubbscracking Pyrolitic reforming 
Unisol process U OP Inhibitors 


All those processes are at the service of all 
refiners under license from Universal 


Universal Oil Products Co 
Chicago, Illinois 


Dubbs Cracking Process 


Owner and Licensor 





THE REFINERS INSTITUTE OF PETROLEUM TECHNOLOGY 














film are really the most 
favoring stability. 


important factors 


Sulphur from Arkansas Sour Gas, 
J. A. Lez, Chem. & Met. Engr. 49 (1942) 
pp. 80-82. 


The recently developed gas fields in south- 
testern Arkansas are characterized by the 
pesmection of a gas that contains an unusual- 
y larse hydrogen sulphide content. Through 
the efforts of the Texas Gulf Sulphur Com- 
pany it has been demonstrated that this 
hydrogen sulphide can be the source of a 
supply of elemental sulphur for the chemical 
industry of the state. The presence of hydro- 
gen sulphide has prevented the marketing of 
the gas and in turn has prevented the pro- 
duction of petroleum condensate, natural 
gasoline and other hydrocarbons. The hydro- 
gen sulphide content of the gas varies from 
30 to 4500 grains per 100 cubic feet. Gas 
containing 360 grains of hydrogen sulphide 
per 100 cubic feet may not be objectionable 
when used directly as boiler fuel gas. How- 
ever, for domestic purposes gas containing 


Save a Helper 
and Save Time 


with a 


ROT 


TUBE 
CLEANER 





For full details write 


The ROTO 
Company 


145 SUSSEX AVE. 
NEWARK, N. J. 


more than 1% grains of hydrogen sulphide 
per 100 cubic feet is not permitted because 
of the corrosive effect. The hydrocarbons 
exist in the wells in a homogeneous vapor 
phase at pressures above 4000 pounds per 
square inch. It is brought to the surface and 
the pressure reduced to 800 pounds per 
square inch, retrograde continuous condensa- 
tion of heavier hydrocarbons taking place. 
The distillate is separated at this pressure. 
The raw gas at separator pressure or upon 
recompression passes to the Girbotol plant 
where it is purified by a water solution of 
monoethanolamine. Gas containing as high 
as 5000 grains of hydrogen sulphide per 100 
cubic feet will be treated and the H2S content 
reduced to less than 0.1 grain per 100 cubic 
feet, which meets the standard for sweet gas. 
After purification the gas flows to the gaso- 
line recovery plant where natural gasoline 
and butanes are separated. The gas is then 
dehydrated to remove water to such point 
that no difficulty will be had in transmis- 


sion on account of the formation and accumu- 
lation of hydrocarbon hydrates, The dehydra- 
tion unit employs a solution of amines and 
glycols which is effective in removing water 











ROTO Model 135 air- 
driven motor with 
swing-frame head and 
air valve for one- 
man operation. 


Right now, when time and skilled labor are at such 
a premium, is an opportune time to consider the 
advantages which the new Roto Tube Cleaner can 
give you. A Roto operating air valve on the motor 
enables one man to clean tubes faster than when 
he has to depend upon a helper to turn on and shut 
off the air between every one of the hundreds of 
tubes cleaned. The Roto motor delivers more power 
per cubic foot of air consumed than ever before. 
Roto cutting heads, universal joints and accessories 
are built to make and keep customers satisfied. Your 
plant needs the kind of performance that Roto gives. 








vapor. The effluent from the Girbotol plant, 
which contains an average of 58 percent by 
volume of hydrogen sulphide, 41 percent of 
carbon dioxide and 1 percent of hydrocarbons 
on the dry basis, passes to a second pilot 
plant for the conversion of hydrogen sulphide 
to elemental sulphur. The sulphur dioxide is 
formed by partial combustion of the Hz,S, 
and this sulphur dioxide is then reacted with 
hydrogen sulphide to form water and sulphur. 
The results of the pilot plant work have 
demonstrated that more than 80 percent of 
the sulphur in the hydrogen sulphide can be 
easily and effectively recovered in the form 
of sulphur. The total: hydrogen sulphide avail- 
able from the gas fields, according to present 
estimates, may be equivalent to more than 
100 net tons of sulphur per day. 


The Effects of Exposure to Toluene 
in Industry, L. Greenspurc, May R. 
Mayers, H. HEIMANN AND S. Mosko- 
witz, J. Am. Med. Assoc. 118 (1942) pp. 
573-8. 


The inhalation of toluene in concentrations 
of 100-1100 parts per million over a period 
of 2 weeks to more than 5 years results in 
enlargement of the liver, macrocytosis, mod- 
erate decrease in number of red cells with 
absolute lymphocytosis, but not leucopenia. 


Products: Properties 


And Utilization 

1940 Road Detonation Tests, J. M. 
CAMPBELL, R. J. GREENSHIELDS, AND W. 
M. Horapay, J. Soc. Aut. Engrs. 48 
(1941) pp. 193-204. 


The paper is a compilation of the Report 
of the C.F.R. Committee on the program of 
cooperative road tests. These tests indicated 
that the A.S.T.M. octane number alone, or 
even a road octane number as determined by 
methods widely used heretofore, does not 
give the required information for present 
needs relative to the service behavior of 
fuels. Also, the test methods used to date do 
not provide sufficient information with re- 
gard to fuel requirements and knocking char- 
actertistics of engines. A new method has 
been developed, in which the spark advance 
corresponding to incipient or border - line 
knock is determined for the fuel under test 
at frequent increments of speed; these ob- 
servations were made on a range of cars dur- 
ing full throttle acceleration on a slight up- 
grade, using 23 representative fuels as well 
as the necessary range of reference fuels. 
The spark advance readings are plotted 
against speed for each car, both for the ref- 
erence and test fuels. The fuel test data are 
interpolated on the reference fuel framework, 
and in this manner the octane number of the 
test fuel is determined for any desired speed. 
Also, by plotting a previously determined 
curve of spark advance for maximum power 
and the characteristic curve of the distribu- 
tor automatic advance it is possible to deter- 
mine (1) the car octane requirement over the 
whole speed range, and (2) to what extent a 
given fuel meets the car's requirements. In 
the past it has been the practice to advance 
the ignition timing beyond that of maximum 
power in order to evaluate fuels of high 
anti-knock quality. Tests with low- and high- 
compression heads showed that such a rating 
is not indicative of the performance in an 
engine designed to utilize the fuel effectively. 
Data are included in the article on 23 repre- 
sentative fuels, and the applications of the 
method to fuel and engineering development 
are discussed. 


British Methane — An Alternative 
Fuel, Anon., Petroleum 4 (1941) p. 64. 


Methane has a high octane number and 
can be ured at a compresz3ion ratio of 17-20 
It can be used in gas-bags on the roof of 
cars in a manner similar to town gas, or crn 
be compressed into cylinders at 3000 pounds 
pressure. The normal-size cylinder of gas is 
equivalent to 2% gallons of gasoline. If 
methane could be transported as a_ liquid, 
wide possibilities; would be open for this fuel 
It is suggested that methane could be used 
for locomotives, as in Italy, and numbers of 
other possibi:ities are suggested, particularly 
for use of gas in liquid form. The sources of 
methane in England are: gas e-caping from 
coal in collieries, from bacterial treatment of 
rewavze, from combustion of coal in coke 
ovens and gas-works. 


Specification for Asphalt Enamel Pro- 
tective Coatings for Steel Water Pipe, 
ANON., Asphalt Institute Construction 
Series No. 55 (1941). 


Specifications are given for asphaltic prim 
er, asphaltic dip, asphaltic enamel, and bitu 
men-saturated asbestos-felt wrappers for pro- 
tective coatings for steel water-pipe. Method 
of anplication of the materials and methods 
for t’e determination of performance cha! 
ecteristics of the enamel are included. The 
performance tests are made using specimens 
prepared on mild-steel plates to which th¢ 
enamel has been applied after sand blastins 
and treatment with primer. The tests includ 
high- and low-temperature sag tests, pee! 
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NEW 
Fluor Gas Cleaners 


IRE 


ENTIRELY NEW SEPARATING ACTION CUTS CARRYOVERS OF 


ENTRAINED SOLIDS AND LIQUIDS TO THE ABSOLUTE MINIMUM 


The hazards of moisture-corroded pipe 
lines, dirt-scored compressor cylinders 
and valves, dust-clogged meters, regula- 
tors and burners, are not inevitable, for 

rryovers of gas-entrained solids and liq- 
uids can be and are being reduced to the 
minimum by new Fluor Gas Cleaners. 
The new Fluor Gas Cleaner employs 
entirely new separating action. The 
rt of the cleaner is the separator unit, 
design of which is based on an unique 
ptation of the proven Fluor “Aerator” 
principle, used successfully for many years 

“luor Cooling Tower construction. 


h 


The action of the separator unit is such 
that it obtains maximum efficiencies in 
the removal of entrained liquids and sol- 
ids from the gas stream, with minimum 
pressure drop, by consolidating into one 
simple operation these basic principles: 
(1) changed direction of flow and (2) the 
presentation of a multitude of surfaces to 
accumulate and drain away the small par- 
ticles of entrained liquids. 

Fluor Gas Cleaners cost nothing to op- 
erate, are built to give long, trouble-free 
life, with little or no attention. In field 
operations where new Fluor Gas Cleaners 


have replaced other types, liquid carry- 
overs previously measured in many gallons 
per million cubic feet were reduced to 
negligible quantities too small to measure. 

Request engineering data and specifica- 
tions of the new Fluor Gas Cleaner today. 


SINCE 1e90 


FLUOR 


GAS 
CLEANERS 





THE FLUOR CORPORATION LTD. © 2500 SourH ATLANTIc BouLEvarp, Los ANGELES, CALIFORNIA 
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@ Your reciprocating pumps, new 
or old, regardless of present pack- 
ing, will run longer, better — with 
fewer shutdowns—by installing 
DARCOVA PUMCUPS. 


Easy and inexpensive to install, 


TAKE ADVANTAGE OF THIS FREE DARCOVA suRVEY SERVICE 


Darcova field men can help you, just as they are help- 
ing others, to get the most for your pumping dollar. 
Call them—or ask any Supply Store—or write direct. 


DARCOVA PUMCUPS offer ad- 
vantages—many advantages that no 
other type of packing can give. 

Try DARCOVA PUMCUPS— 
keep track of the costs and judge 
for yourself. 


DARLING VALVE & MANUFACTURING CO. 


WILLIAMSPORT, PENNA 
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test, impact tests, soil-stress resistance, and 


solubility test. 


Asphalt Protective Coating for Steel 
Water Pipes, A. . Benepict, Eng. 
News-Record 128 (1942) pp. 327-9. 


The extensive study conducted by the As- 
phalt Institute at San Francisco is summar- 
ized. To have corrosion the metal must be 
in direct contact with a corrosive environ- 
ment and moisture and oxygen must be 
present. The protective coating must, there- 
fore, maintain a continuous membrane ca- 
pable of excluding all corrosive agents. 
Studies have shown that water absorption as 
determined by the soaking test is not a meas- 
ure of the water that will diffuse through a 
bituminous film. The quantity of water that 
will permeate an intact asphalt coating is 
not sufficient to support corrosion. Bitumin- 
ous materials were found to be much less 
permeable to oxygen and other gases than 
to water. A tabulation is included of the 
results of tests to determine the relative rat- 
ings of 4 asphalt coatings. The basic require- 
ments of the Institute’s specifications are: 
softening point 220-260° F., penetration at 
77° F., 3-12 cm., ash 10-35% by weight. The 
other tests refer to performance in service, 
namely: sagging at high temperature, crack- 
ing or disbonding at low temperature, resist- 
ance to peeling, impact and soil stress, and 
solubility. Softer enamels are superior in 
resistance to vibration, but too high a pene- 
tration value results in a product that is in- 
creasingly susceptible to damage by hard 
objects and by distorticn under soil stress. 
As a result of the _ studies, specifications 
were adopted for priming materials, enamel 
coatings, application methods, wrapping with 
asphalt saturated salts, and performance test 
procedures. 


A.S.T.M. Standards on Petroleum 
Products and Lubricants, September, 
1941, pp. viii + 398. $2.00 per copy. 

This is the 16th edition of this publication, 
issued annually by the American Society for 
Testing Materials since 1926. It provides in 
compact form testing methods, specifications, 
definitions, and charts developed through the 
work of A.S.T.M. Committee D-2 on Petro- 
leum Products and Lubricants. This edition 
includes 69 methods of testing, 11 specifica- 
tions, and 2 lists of definitions of terms. 
There are four proposed new methods cover- 
ing tests for neutralization number (by elec- 
trometric titration, and for crankcase oils), 
potential gum in aviation gasoline, and con- 
version of kinematic to Saybolt Furol viscos- 
ity. A revised diesel fuel-oil classification is 
given. Among the important new standards 
in the volume are specifications for aviation 
gasoline and tests for knock characteristics 
of aviation fuels, standardized method of 
determining the ignition quality of diesel 
fuels, and procedures for testing the aniline 
point of petroleum products and for carbon- 
izable substances in paraffin wax. Thirteen 
standards were revised during the year. 


Steam versus Diesel - electric Loco- 
motives, E. E. CHAPMAN, Engineer 172 
(1941) pp. 101-103. 


The general dimensions 
formances of certain American diesel-electric 
locomotives and comparable conventional 
steam locomotives are given. The advantages 
claimed for the diesel-engined type are: high 
thermal efficiency, low water costs, high de- 
gree of utilization and flexibility, reduction 
of delay in taking fuel and water, sustained 
high speeds, lower stresses imparted to track 
structure, and dynamic braking. The disad- 
vantages are: high initial investment cost, 
lower life expectancy, demand for high de- 
gree of maintenance, higher unit cost of fuel 
and lubrication. A resume is given of the 
accomplishments to date of diesel-electric 
locomotives in main-line service. It is not 
suggested that they will entirely displace the 


and power per- 


constantly improving steam locomotive, but, 
as more and more diesel locomotives are 
built, unit cost will be reduced, and thus 


the present gap between relative investment 
costs of diesel and steam locomotives will be 
reduced. 


Viscosity Pole and Pole Height (W») 
of Ubbelohde, S. S. Kurtz, Jr., Ind. & 
Eng. Chem. 34 (1942) p. 770. 


Pole height is somewhat similar to viscos- 
ity-gravity constant and viscosity index. 
Roughly, a paraffin base oil will have 4 
pole height of about 1 to 2, and a naphthenic 
oil, a pole height of about 3 to 4. A pole 
height of 10 corresponds roughly to a 0.900 
viscosity-gravity constant. The concept of 
viscosity pole is based on the fact that if 
viscosity-temperature curves are plotted on 
A.S.T.M. type viscosity paper for a series of 
cuts from one crude, these lines will con- 
verge toward a point. This point is character- 
istic of the crude and is called the ‘viscosity 
pole.”’ The vertical height of this point above 
the base line corresponding to zero viscosity 
is defined as the “pole height.” 
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Se ves 


30 to 50% in critical mate- 
rials, eliminates furnace main- 
tenance and fulfills all process 
requirements, efficiencies and 
mechanical standards. 


PETRO-CHEM ISO-FLOW fur- 
naces require less than half the 
overall steel—50% less alloys, 
35% less headers, 30% less 
furnace tubes, 50% less refrac- 
tories, 40% less foundations, 
no independent stack and 75% 
less ground space. 


PETRO-CHEM ISO-FLOW DE- 
SIGN eliminates refractory 
maintenance and reduces other 
maintenance to a_ negligible 


minimum. 


Cc are 
iP 


the efficiency, the mechanical 
standards and the quantity of 
materials incorporated in 
PETRO-CHEM ISO-FLOW fur- 


naces with any other furnace. 


PETRO-CHEM 


Iso-Flow Furnaces are especially adapted to high 
temperature processes and fulfill all refinery heat- 
ing requirements for any service, capacity or duty. 


FAVILLE-LEVALLEY CORP BETHLEHEM SUPP 
Marquette Bldg Ol Traelere Tulsa, Houston, I 


PETRO-CHEM DEVELOPMENT CO. eran 


INCORPORATED 


120 EAST 41st STREET, NEW YORK, N. Y. 





NEW EQUIPMENT FOR THE MODERN PLANT 

















Turbine 
DeLAVAL STEAM TURBINE COMPANY 

DeLaval Steam Turbine Company, 
Trenton, New Jersey, has designed its 
velocity stage turbines to meet modern 
conditions of steam pressure and tem- 
perature. For driving avuxiliaries they 
can be connected to superheated steam 
mains and where the exhaust steam is 
used for processing, high overa!] econ- 
omy results. 

In operation from initial to final pres- 
sure, steam expands in a single set 
of of stainless-steel nozzles, which are 
screwed and welded into drop-forged- 
steel bodies supported by the steam- 
chest wall. Hand valves for individual 
nozzles can be fitted to make possible 
high efficiency under varying load or 
steam conditions, Steam is first directed 
onto the first row of buckets, which are 
individually fastened to the wheel. From 
these it enters between stationary stain- 
less-steel guide vanes, integral with the 
nozzles, which redirect it into a second 
row of moving buckets. 

The casing cover combines in one 
casting the steam chest and the speed- 
governor and emergency shut-off valve 
bodies. These parts, and the nozzles, 
are the only parts of the turbine com- 
ing into contact with steam at the ini- 
tial pressure and temperature and, where 
the pressure and temperature of the 
steam are high, they are made of cast 
steel. The lower half of the casing is 
also made of cast steel where required 
by high-temperature exhaust conditions. 
The cover and attached parts are easily 
lifted to expose the wheel. There are 
no packed joints or cross-over connec- 
tions to the lower half of the casing. 
Parts subject to the highest tempera- 
tures are remote from and above the 
shaft and bearings, resulting in lower 
temperatures of bearings and oil. For 
moderate steam temperatures the bab- 





bitt-lined bearings are lubricated by 
rings which carry up oil from reser- 
voirs, but where the temperature of the 
steam at inlet or at exhaust is exces- 
sive, water-cooling or forced-feed lubri- 
cation can be provided. Also, an oil 
pump is provided for forced-feed lubri- 
cation in high-speed turbines. 

The turbine has a centrifugal speed 
governor and an independent emergency 
tripping device consisting of an eccen- 
trically loaded, pivoted ring which, at 
a predetermined speed, releases the in- 
dependent emergency shut-off valve, 
which has a stainless steel stem, The 
valve can also be tripped and reset by 
hand. 

The powerful and sensitive speed- 
regulating governor, consisting of fly- 
weights pivoted upon rockers, is either 
mounted on the turbine shaft or, de- 
pending upon operating conditions, on 
a vertical shaft driven through a worm 
and worm wheel. The governing action 
is transmitted to the regulating valve 


JUNG compan 





DeLaval Steam Turbine 


through a ball thrust bearing and a 
lever mounted on a needle bearing. By 
adjusting a spring the speed can be 
changed while the turbine is running. 
Hydraulic governors also are used, par- 
ticularly where the speed of the tur- 
bine is to be regulated to control the 
pressure or the rate of flow set up by 
a pump, a blower, or a compressor. The 
regulating valve is of the balanced, seat- 
ing type and is actuated through a 
stainless steel stem packed with pure 
asbestos rings. The emergency closing 
and governor regulating valves are pre- 
ceded by an accessible and removable 
steam strainer, consisting of a heavy, 
monel-metal screen. 


Blackout Bulb 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, has 
had approval from the War Depart- 
ment of its new blackout bulb, which 
can be kept burning for emergency 
lighting without the need for closing 
window shades and blinds. The an- 
nouncement was made by D. W. At- 
water, manager of commercial engi- 
neering for the Lamp Division, 
Bloomfield, New Jersey. 

The new bulb gives a faint glow of 
orange light sufficient to clearly dis- 
tinguish objects in a room but not 
enough to be visible from the air even 
though placed directly in line with an 
open window. In war factories, the 
bulbs can be installed along manv- 
facturing aisles, on stairways and in 
halls. During a_ blackout, this light 
would enable workers to move about 
safely, switch off machinery or per- 
form any other simple emergency oper- 
ation. Although these bulbs are now 
available only on high priority ratings, 
the War Production Board may permit 
civilian use of the new blackout bulbs 
in sections of the country defined as 
blackout areas. This would make bulbs 
available for private homes, office build- 
ings, stores, hospitals, railroad stations 
and trains and wherever some visibility 
is essential in spite of blackout. 

Resembling in appearance the famil- 
iar household light bulb, the blackout 
lamp is coated with an outer covering 
of black except for an orange-red open- 
ing through which a narrow beam of 
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More service from 
rubber products... 


This information supplied by “The Refiner and Natural Gasoline Manufacturer” 


Extra service life from rubber hose, conveyor belts, weaken both rubber and reinforcing fabrics. Keep 
electrical insulation, tires, workmen's boots, gaskets hose free from kinks and avoid prolonged excessive 
and gas masks is a “must” in the oil industry today. pressure. Use valves instead of kinking hose to control 


Rubber products should be protected from sunlight water flow. Never drag heavy loads by attached hose. 


and stored in the shade when not in use. Oils, grease, Temperatures above 150° F., or excessive cold, in- 

gasoline rot natural rubber and some synthetics. jure rubber. Keep rubber products away from fur- 

Wash and clean rubber boots after use. Keep hose naces, open flames and hot stills. 

away from oil. Provide protective conduits for rubber Synthetic rubbers have numerous special charac- 

insulated wiring exposed to oil, gasoline or vapors. teristics. Know which type you are using and its 
Overloads on conveyor belts and truck tires limitations. 


CLIMAX FURNISHES AUTHORITATIVE ENCINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE—BRIQUETTED CANNED e FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 


en § OL ¥ee:: 
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light passes. The downward direction 
of this beam prevents any direct rays 
of light from being seen by planes. Op- 
erated at 15 watts, each bulb will pro- 
vide emergency lighting for an area of 
approximately 200 square feet. 

War Department regulations provide 
that the bulbs can only be burned in a 
downward position and they must be 
kept at least three feet away from win- 
dows or doors. 

In a recent test where window shades 
were left up and curtains pulled aside, 
not a single ray of light was visible to 
the airmen even at low altitudes. Studies 
by Westinghouse engineers revealed 
that six times more red illumination 
than blue can be used before it can 
be detected by planes. Blue light is the 
most dangerous of all colors in black- 
outs or air raids. 





Ask the 


men who operate 


H-W Type 850 


DISPLACEMENT TYPE 


LEVEL CONTROLLER 








THE ONLY LEVEL CONTROLLER WITH 
STUFFING BOX 

| | ta 
alate ek +e 6.0 4 0 6 oe 


H-W DISPLACEMENT LEVEL CONTROLS ARE 
SATISFACTORILY HANDLING PROBLEMS 
THAT WERE CONSIDERED IMPOSSIBLE 





Information on all HANLON-WATERS Equipment 
available at representative nearest you 


HANLON -WATERS, INC. 


TULSA, OKLAHOMA 
New York, Chicago, Pittsburgh, Philadelphia, St. Louis, 
Denver, Los Angeles; Shreveport, La.; Fort Worth, 
Houston, Corpus Christi and Odessa, Texas. 
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Aneroid Manometer 


TAYLOR INSTRUMENT COMPANIES 

Taylor Instrument Companies, Roch- 
ester, New York, has introduced the 
Taylor Aneroid Manometer for flow and 
liquid-level control. The device elim- 
inates the use of mercury or other 
liquid, which removes the possibility 
of product contamination and the haz- 
ard of mercury being blown due to line 
surge or carelessness. Further advan- 
tages claimed are that sealing liquids 
are rarely required and mercury is re- 
leased for the military effort. 





Taylor Aneroid Manometer 


Replacing the stuffing box is a new 
torque-tube assembly which gives a 
completely closed system and is de- 
signed so as to eliminate friction and 
lubrication. This new assembly also 
does away with the lost time involved 
in maintenance. Friction, lost motion 
and wear are further reduced by the 
absence or internal pivots and springs. 

Metal bellows respond to the pres- 
sure variations and insure faster re- 
sponse under ordinary circumstances 
with immediate reaction to sudden 
changes in flow. The sturdy bellows are 
built to withstand high over-range with- 
out damage. 

Under steady flow conditions the 
Taylor Aneroid Manometer is accu- 
rate within 1 percent of scale range. It 
is available for all types of indicating 


and recording meters and controllers 
and is supplied for standard ranges 
between 20 and 500 inches of water. 


The range can be changed right on the 
job by substituting precalibrated torque 
tubes. 


Welder Design 


HARNISCHFEGER CORPORATION 


Harnischfeger Corporation, Milwau- 
kee, has made substitution of an all- 
steel portable mounting on its P&H gas 
engine-driven welders for the rubber 
tired trailer as a means of conserving 
rubber. 


The new trailer is of the two-wheel’ 


type, equipped with an axle and heavy- 
duty springs, and suitable for field work 
and highway towing. The wheels have 
a 24-inch diameter and 4-inch rim face, 
and are designed to permit quick 
changeover to a _ pressed-steel wheel 
with pneumatic tire when available 
later. The towing bar and trailer rest 
have not been changed. To compensate 
for the harder riding of steel rimmed 
wheels, the new unit is built for heavy 
duty in every way, with a 9-leaf spring 
as well as extra heavy axle. 

P&H executives said that the new 





























GASKETS 


“MELRATH” 
“MELOIL” 
“MELBESTO” 


@We make gaskets in 
steel, copper, lead, 
monel metal stainless 
steel, Armco iron, 
aluminum, nickel, 
fibre, rawhide, rubber 
or any other material. 
Plain, corrugated or 
perforated metal. Met- 
al- asbestos and other 
combinations; to suit 
any use—for gasoline, 
acids, oil, chemicals, 
alcohols, steam, am- 
monia, ete. Any size, 
shape, quantity. 


MELRATH 


SUPPLY & GASKET CO., INC. 


Tioga & Memphis Sts., Phila., Pa. Est. 1969 





SAMPLING and TESTING 
TANK STRAPPING 


GAUGING 
| 
| BARGE CALIBRATION 


All skilled services of CHAS. 
MARTIN & COMPANY are avail- 
able day and night. 


Specialized Equipment for crude 
classification and Gas Analysis. 


Dependable inspection and anal- 
ysis of all Petroleum products. 


a 


Chas. Martin & Company 


Inspectors of Petroleum 


Approved and licensed by New York 
Produce Exchange 


1215 DUMBLE STREET, HOUSTON, TEXAS 


Laboratories located at 


Houston, Texas Corpus Christi, Texas 
New Orleans, La. Jennings, La. 
Elizabeth, New Jersey 


New York Office: Produce Exchange Annex 


ee 
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steel-wheel carriage is now being put 
on all portable gas engine welder ship- 
ments. This includes all Army, Navy, 
and Lend-Lease orders, unless specifi- 
cally stipulated that rubber tires are 
essential. The welding range of P&H 
gas engine-driven models is from 15 to 
370 amps. 


Check Valve 
THE WILLIAMS GAUGE COMPANY 

The Williams Gauge Company, 2059 
Pennsylvania Avenue, Pittsburgh, an- 
nounces an improved line of check 
valves which are furnished in a wide 
variety of metals and sizes. Designated 
as the Williams-Hager flanged silent 
check valves, they are manufactured of 
bronze, cast iron, steel, stainless and 
monel metal for pressures from 150 to 
2500 pounds to meet American standard. 
Sizes range from 1- to 20-inch. 





Check Valve 


Williams - Hager check valves have 
but two parts subject to wear—the valve 
disc and seat. Both are easily remov- 
able and renewable, and the valve can 
be reseated without special tools. The 
spring ring is now built as an integral 
part of the body. 

These valves are recommended for 
use in waterworks, oil refineries, chem- 
ical works, air conditioning systems, hy- 
draulic services, boiler feed, water sup- 
ply and other non-return flow lines. 


Ultra-Violet Unit 
PFALTZ & BAUER 

Pfaltz & Bauer, Inc., Empire State 
Building, New York, is offering a new 
pure fused quartz ultra-violet generator 
ot high efficiency and high intensity. 
his unit is specifically designed for use 
by the petroleum industry. It is de- 
signed by practical laboratory techni- 
cians and field tested to assure a high 
degree of accuracy and efficiency. It is 
particularly adaptable for the examina- 
tion and classification of bitumens, oils, 
lubricants, and oil shales. 


Mass Production Welder 
ERGOLYTE MANUFACTURING COMPANY 
Ergolyte Manufacturing Company, 
Law rence Street and Erie Avenue, Pitts- 
bur; h, has announced a_ continuous 
high-duty mass-production welding unit, 
known as 250 F. The unit contains a 


built-in cooling system and is heavier 
thar its companion model 250, which 
IS not air cooled. 

*. € war-time - demand for virtually 
om ious welding prompted the de- 


ns nent of this machine. Its makers 
~ ut that under normal conditions, 
pile, cooled welders get a chance 
od | while their operators change 

*~» MIS assistants perform the other 
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WELDOLLETS: 


THREDQO)LETS 


“How to Make Right-Angle Welded 


Branch Pipe Outlets Stronger, 
Better and at Less Cost 


\WVELDOLETS, ThredOlets and Socket-End WeldOlets overcome every fault and weak- 
ness of pipe-to-pipe welded intersections. They eliminate all templets . . . the fitting 
is used as a templet . . . the necessity of cutting a symmetrical hole in the main pipe .. . 
shaping the end of the branch pipe to fit that hole . . . the sharp, right-angle turn which 





Showing the external 
rib and the blending 
of ear portion of fit- 
ting to pipe wall. 
Note ease of inspect- 
ing inside of joint for 
excess weld metal. 





branch 





all commonly 





aia Pabales PA B 8 


THREDOLET 


tures, the 


system. 














Socket-End | 
WELDOLET 





Bulletin WT29—20 
ed with seameation 


Remove the button, which 
will also permit inspection 
of the inside of joint. 


their installation. 

Their ease of installation and low first cost make them 
the ideal fitting to use in making right-angle welded 
ipe outlets. 
Available for all stand- 
ard pipe sizes and for 


pressures and tempera- 
belong in 
every welded piping 


Your local distrib- 
utor will be glad to 


sve eso let Tred. together. Cutting, threading and fitting of the 


Olets and Socket-End ain pipe is eliminated. 
WeldOlets or write for Bulletin WT29—TODAY. 


Mark center lines and tack 
the fitting into-place. 





sets up stresses and weakens the junction 
. . . turbulénce and friction, which restricts 
flow, caused by the sharp 90° turn. 


WeldOlets, ThredOlets and Socket-End 
WeldOlets are designed to produce wide, 
funnel-shaped, right-angle welded branch 

ipe outlets which reduce turbulence and 
iction to a minimum, producing better 
flow conditions. 


Their heavy, external rib amply com- 
pensates for loss of strength in the main 
pipe when the hole is cut... providing a 
90° outlet with full pipe strength. is 
external rib and the wide base eliminates 
the need for extra braces to take care of 
bending and vibrational stresses at the 
junction. No templets are required for 


used 





WeildOlets, ThredOlets and Socket-End WeidO- 
lets make it possible to take branches off close 





Then weld the fitting te the 
main pipe. 








BONNEY FORGE & TOOL WORKS 






ALLENTOWN, PA 


operations. Consequently, the welding 
machine is in almost constant use at 
a high-duty cycle and unless it is pro- 
vided with cooling equipment the above 
normal temperatures will cause it to lag 
and eventually burn out. On the con- 
trary, according to Ergolyte engineers, 
the low temperature or an air-cooled 
machine reduces the thermal stress 
which strains the insulation on ordinary 
machines and shortens their lives. Ca- 
pable of handling an electrode from 
1/16- to 3/16-inch, the new model has 
24 heat steps, an input voltage of 230 
volts and a current range from 15 to 
250 amperes. The 250 F has a 60 cycle 
frequency and operates on a single 
phase or one phase of a two- or three- 
phase current. Special frequencies may 
be built to order. 


How to choose a 


STEAM 
TRAP 


Fire Fighting Poster 
WALTER KIDDE & COMPANY 

Walter Kidde & Company, 140 Cedar 
Street, New York, has designed a three- 
color poster, showing the correct meth- 
od of using carbon dioxide, water and 


foam and vaporizing liquid fire ex- 
tinguishers. 
Printed in red and black, the new 


poster was especially designed for plant 
display to instruct inexperienced work- 
ers in the best methods of fighting 
accidental or incendiary fires. Each of 
the three major types of extinguisher is 
taken up individually. Hazards for 
which it should be used are stated 
clearly and concisely, and the method 
of operation is explained through text 
and pictures. 


AN YOU tell quickly what size steam trap 

you need on that autoclave, steam main, or 
header drip? Are you sure what style of trap 
should be used to get all the air instantly out of 
that steam kettle or steam chest? 


These questions are simplified for holders of the 
book illustrated below. This free book tells what 





a steam trap must do... how it does 
its job ... why air elimination is impor- 
tant... how to figure condensation rates 
. . - gives frequently used condensation 
rate tables . . . etc. Send for this useful 
book today—don’t deny yourself its 
help. The book doesn’t cost you a cent. 
THE V.D. ANDERSON COMPANY 


1942 WEST 96th STREET e@ CLEVELAND, OHIO 


Super-Silvertop 


STEAM TRAPS 














FIRE EXTINGUISHERS 
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Kidde Extinguisher Poster 


Power Show Plans 
Fifteenth Meeting 


A wide variety of timely displays 
will feature the 1942 National Power 
Show, Grand Central Palace, New 
York, November 30 through December 
5. It is expected that the exhibits will 
be of particular interest to engineers 
and operating men who are faced with 
many new production and maintenance 
problems, as well as the many new men 
with industrial responsibilities. 

The Fifteenth National Exposition of 
Power and Mechanical Engineering will 
be celebrating its twentieth year of 
service to industry. The management 
announces that 170 spaces have already 
been definitely engaged by 137 con- 
cerns, and there will probably be at 
least 175 displays by the time the ex- 
position opens. 

Included among the products to be 
exhibited are all types of valves, piping, 
instruments, stokers, pumps, _refrac- 
tories, dust collectors, steam traps and 
specialties, lubricants and _ lubricating 
equipment, insulation, combustion con- 
trols, boiler tubes, metals, fans and 
blowers, coal and ash handling equip- 
ment, engineering supplies, blreprinting 
machinery, metal hose, scales, packing, 
gaskets, electrical equipment, welding 
apparatus, power transmission and ma- 
terial-handling products, a complete 
line of tools for various production and 
maintenance vses, etc. 

Management is by International Ex- 
position Company, with headquarters at 
Grand Central Palace, New York. 


George D. Locke Dies 
At California Home 


George D. Locke, former vice presi 
dent of Barnsdall Refining Company, 
died June 30 at his home in Burlingame, 
California. He retired several years ag° 
and had lived in California since. ; 

He was in charge of refining [oF 
Barnsdall Refining Company and de- 
voted much of his time to the affairs of 
Western Petroleum Refiners Associa 
tion, which he served as president. In 
1937 he was elected to life membership 
in the association. 
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31,409,280 


THis is the number of c.c. of tetraethyl lead, a 
critical war material, saved per operating year by 
a refiner of MICHIGAN crudes, treating cracked 
and straight run gasolines in a Gray Catalytic 


Desulfurization Unit. 


By using the Gray Catalytic Desulfurization 
Process this refiner almost completely removes 
mercaptan sulfur and creatly reduces the non- 


mercaptan sulfur in the vasoline treated. 


By such desulfurization he saves 1.23 c. c. of 
tetraethyl lead per gallon of 70 octane number 


finished gasoline in an operating year conserva- 


tively estimated at 320 days, a total of 31,409,280 c.c. 





BRAY 


PROCESSES CORPORATION 


_ 26 JOURNAL SQUARE 
Eee ae 




























ThéFinest — 


THAT SKILL AND 
EXPERIENCE CAN BUILD 


To our Railroads, America pays thankful 
tributel They are doing a magnificent job 
in speeding troop and war material move- 
ment. Since pioneer days, our railroads 
have led the world in quality. efficiency 
and capacity. They are the finest that skill 
and experience can build. 


But for these railroads—the shops that 
build locomotives, cars, rails and equip- 
ment, there had to be an abundance of 
water. With amazingly few exceptions, it 
was Layne who designed and built their 
Well Water Systems. Layne Wells and 
Pumps are famed for their high efficiency. 
long life and low upkeep cost. 


Layne Well Water Systems, like our 
great American railroads are doing a 
magnificent job. They are standing up to 
unmerciful treatment—day after day and 
month after month of continuous full ca- 
pacity operation. It is in this tragic period 
of emergency that Layne reliability, skill- 
ful design and rugged construction is most 
appreciated. Thousands of Layne Well 
Water Systems are serving railroads, fac- 


tories, municipalities, irrigation projects | 


and both the Army and Navy. For late 
catalogs, bulletins, folders, etc., address. 


LAYNE & BOWLER, INC. 
Memphis, Tenn. 


Af lated Companies 


esanaai Stuttgart, Ark. 
ee ee 
Layne-Central Company ™ is, Tenn, 
Lal 

































Layne-Texas 














ne-Western C ny........,.Kansas City, Mo. 
Layne-Western Co. of Minn..... Minneapolis, Minn, 
er i] i Water Supply, Ltd...London, Ont. 











BUSINESS NOTES :: 


| William M. Black 
| Elected Vice President 








William M. Black was made a vice 
president of The American Brake Shoe 
and Foundry Com- 
pany at a recent 
meeting of the 
board. Black has 
been president of 
American Manga- 
nese Steel Division 
of The American 
Brake Shoe & 
Foundry Company 
since 1940 and will 
continue in that 
capacity. He joined 
this division in 
1912 and became 

its general sales 

itemise manager in 1934 
and vice president in 1935. He served 
as a lieutenant of ordnance in World 


War I. American Manganese Steel 
Division has six plants, the largest 
being at Chicago Heights, Illinois, 


where the general offices are located. 


Fred Jobst Takes 
Post With WPB 


Fred Jobst is on leave of absence 
from Val R. Wittich, representative in 
New York City of 
Clark Bros. Com- 
pany and others, to 
assume a special as- 
signment with the 
compressor division 
of WPB in Wash- 
ington, A_ graduate 
of Stevens Institute 
of Technology, be- 
fore his association 
with Wittich, he was 
with Chicago Pneu- 
matic Tool Com- 
pany. 





FRED JOBST 


Pittman and Henry 
Promoted by G. E. 


C. F. Pittman, manager of the motor 
division of General Electric Company, 
industrial department, has been named 
assistant to the manager of the indus- 
trial department. W. H. Henry, who 
was manager of sales in the motor divi- 
sion, succeeds Pittman as manager of 
the division. 

Pittman, a native of Kansas, became 
associated with General Electric as a 
student engineer in 1911 immediately 
after being graduated from Purdue Uni- 
versity. Prior to his appointment in 1929 
as manager of the motor division, he 





C. F. PITTMAN W. H. HENRY 





had had extensive experience in many 
General Electric departments. 


Henry was born in Terre Haute, In- 


diana, and was graduated from Rose 
Polytechnic Institute in 1914. After five 
years of commercial work with Western 
Electric Company, he joined General 
Electric in 
Since 1928 he has been closely allied 
with the sales of motors. 


Mortensen Promoted 
By Allis-Chalmers 


1919 as a sales engineer. 


S. H. Mortensen has been appointed 


chief electrical engineer of Allis-Chal- 
mers 
waukee. 
been engineer-in-charge of a-c design. 


Mil- 
For the past 10 years he has 


Manufacturing Company, 


Starting at Allis-Chalmers’ Norwood 


works in 1905, Mortensen transferred to 
Milwaukee as an 
three years later. There he successively 
became 
chines, 
synchronous machines, and in 1932 en- 
gineer-in-charge of alternating current 
design, 


electrical draftsman 


engineer for d-c 
engineer of 


design 
design 


ma- 
rotating 


Mr. Mortensen was born in Den- 


mark, studying in Europe before com- 
ing to America. He has been respons- 
ible for pioneer work in the develop- 
ment of self-starting synchronous mo- 
tors, 
turbo-generators. In 
tributing numerous articles and papers 
on electrical operation and design to 


condensers’ and 
addition to con- 


synchronous 





CHEMIST OR CHEMICAL ENGINEER 


B.S. or M.S. Degree; previous petroleum 
refining or laboratory experience pre- 
ferred. Reply must list personal and 
other pertinent data including starting 
salary. Box 604, c/o The Refiner, 
Houston, Texas. 











Squad of Engineers capable of handling 
Design and Drafting on Power Plants, 
Chemical or Refiners. Wish employment 
as a group. Desire to handle complete 
projects. Write box 402, c/o The Refiner, 
Houston, Texas. 








If you need condenser or heat ex 


changer repairs in a hurry call us. We 


specialize in fast, high quality work. 









25 Years Successful Experience 





gulf ENGINEERING CO, INC 





= 
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FFP OR 30 years the National Airoil Burner Company 
has specialized on burners and furnace accesso- 
ries. We have numerous installations throughout 

the Petroleum Industry —at home and abroad, satis- 


factorily burning all grades of fuels. 


te 


By collaboration with large Petroleum Refinery inter- 
ests in preliminary research over a period of several 
years past we are prepared to supply all the types of 
oil burners, gas burners and furnace accessories needed 
for the wide variety of furnaces in the present intensive 
manufacture of synthetic rubber, toluene and aviation 
gasoline. 


No matter how unusual the require- 
ments, tell us about them and no { 





doubt we can suggest an installation | 
that will produce results. 


— - _— 


COMPANY, INCORPORATED 
1254 East Sedgley Avenue 
PHILADELPHIA, PENNA. 


































MURRAY 


Type “U” 
Variable Speed 
Geared Turbine 


For drives requiring high gear 
ratio and variable speed, unit 
shown at right is particularly 
adapted. This unit is rated 420 
H.P., 4500/400 R.P.M., 145 
lb. initial pressure, 464° F. 
total temperature and 35 Ib. 
exhaust pressure. It is 
equipped with Woodward va- 
riabie speed governor linked 
to oil relay mechanism, and 
has the low speed gear shaft 
doubly extended. It is in op- 
eration in a large paper mill 
in Tennessee. 


MURRAY IRON WORKS COMPANY, Burlington, lowa 
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the leading professional papers, he has 
been the author of a textbook on Mo- 
tor and Generator Design, and more 
recently, a co-author of the Standard 
Handbook: for Electrical Engineers. 

He is a fellow of AIEE, a member 
and former director of Engineers So- 
ciety of Milwaukee, and the Allis- 
chalmers representative for the Edison 
Electrical . Institute. 


Goodrich Sets Up 
New Department 


A chemical and pigments department 
of the purchasing division of The B. F. 
Goodrich company, Akron, Ohio, has 
been recently created with Dr. V. E. 
Wellman as its manager. 

The new department will be respons- 


ot. 8 BSS Fe gaa: 


3 SAVINGS 
MAKE SENSE TO ME! 








traps often increase 
output amazingly—al- 
ways keep costs 
DOWN! 


Strong traps just don’t 

seem to wear out! That 
special, wear-resisting Anu- 
metl makes STRONG valves 
and seats last eight times as 
long as even Strong’s former 
parts. You get a full year’s 
guarantee against valve leak- 
age or any replacement. 





How much can positive 

opening and tight closing 
of your traps save on steam? 
Get these savings with 
STRONG'S anti-balancing de- 
vicel Valve opens wide to dis- 
charge condensate, then closes 
tight—no dribbling! Positive 
action, plus Anumetl valves 
and seats can easily save 
more than the trap costs, in 
steam alone. 





oe 





Cut down spoilage, keep production UP! 
Strong's positive-acting, extra-capacity 


ible for the development of new sources 
of these materials and the procurement 
of them for both the chemical products 
and rubber manufacturing divisions of 
the company. 

Dr: Wellman, born in Denver, re- 
ceived his bachelor of arts degree from 
Phillips University and his master of 
science and doctor’s degree in chem- 
istry from the University of Washing- 
ton. 

Joining The B. F. Goodrich Com- 
pany in 1929, he worked on many 
projects in the chemical research de- 
partment, and was made manager of 
the chemical laboratories in 1939. Two 
years later he became special technical 
assistant to T. G. Graham, vice pres- 
ident in charge of manufacturing op- 
erations. 


SAYS: 


Strong Specialties are 
now needed for war 
plants (explosives, 
chemicals, aircraft, 
ships, etc.) PLEASE 
CONSERVE present 
Strong equipment. Use 
repair parts to restore 


efficiency . . . increase 
production . . . save 
steam (fuel) . .. save 
money. 





RH 











YS, 


® MONEY-BACK GUARANTEE! Test Strong 
traps on your toughest jobs. If not satis- 
fied at the end of 90 days, return them, 
and your money will be refunded. 


HOW DO YOU SIZE STEAM TRAPS? An 
easy method, plus valuable information 
on installations, etc. Get Catalog 63-P2. 


STRONG 


eS se 


THE STRONG, CARLISLE 
& HAMMOND CoO. 


1392 West Third St., 
Cleveland, Ohio 





Bonner Joins 
Pomona Pump Company 


C. Granniss Bonner, formerly treas- 
urer of The Brunswick-Balke-Collen- 
der Company of 
Chicago, has 
been elected 
treasurer of the 
Pomona Pump 
Company, Po- 
mona, Califor- 
nia. 

Bonner re- 
lieves Donald C, 
McKenna, vice 
president and 
former treasurer, 
who will devote 
full time to the 
increasing pro- 
duction activities 
of the company’s 
four manufac- 
turing plants. 

Bonner is 45, a graduate of Swarth- 
more College with A. B. and M. E. 
degrees, a Phi Delta Theta and a mem- 
ber of the Controllers Institute of 
America. 





C. G. BONNER 


James C. Tweedell Now 
York Sales Manager 


James C. Tweedell, export manager 
of York Ice Machinery Corporation, 
has been appointed general sales man- 
ager for the duration, succeeding John 
R. Hertzler, who will undertake a 
special assignment in a civilian capacity 
with Army-Navy munitions board in 
Washington. 

Tweedell, a graduate of Rhode Island 
State College, has been with York Ice 
Machinery Corporation since 1924, and 
has previously been assistant manager 
of the industrial division and manager 
of the commercial division. He has been 
manager of the export division with 
headquarters in New York since 1935. 
Prior to the war much of his time was 
spent abroad, in connection with the 
activities of York’s overseas organiza- 
tion. 


Greene Is President 
Of Aqua Systems 


Edward L. Greene, who had _ been 
vice president of Aqua Systems, 385 
Gerard Avenue, New York, since May 
of this year, has been elected president 
of the company. Aqua Systems, which 
was organized in April, 1925, has been 
a wholly owned subsidiary of the Nep- 
tune Meter Company since 1938. __ 

Greene, a graduate of Columbia Uni- 
versity, served as a lieutenant in the 
Canadian Expeditionary Force during 
the first world war. He also served on 
the staff of Lord Reading, head of the 
British War Mission to the United 
States. He was previously executive 
vice president of Protective Coating 
Corporation, director of automotive 
sales of Valspar Corporation and direc- 
tor of sales for Congoleum-Nairn. For 
two years prior to his joining Aqua 
Systems he was with Sanderson & Por- 
ter, consulting engineers. 


Foxboro Company Awarded 
War Bond Honor Flag 

The Foxboro Company, Foxboro, 
Mass., was awarded the Minute Man 
flag of the Treasury Department on 
July 8 in recognition of payroll allot- 
ment subscriptions by over 95 percent 
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WHITLOCK 


PREFABRICATED 


PIPING 










































‘d | Whitlock Pipe Bends, Headers, Flanged Joints, etc., 
ns | have been widely used for years and for many 
1€ | services. As illustrated, pipe bends can be supplied 
O- | 
es in practically any shape and in a wide range of 
bs | pipe sizes and bending radii — with plain ends, cast 
5 iron or steel flanges, and with screwed, welded, or 
E. | Van Stone joints. 
fie | 
of | May we quote on your needs 
i | 
L 
| 
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n, 
n- 
in 
a 
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>e 
id 
~ 
pr 
on 
h 
is 
-AND BUY 
| 
| 
QUALITY MATERIALS | 
. The use of quality materials is a good guarantee against 
y unnecessary interruptions of top-speed production. That q 
i‘ is why Garlock packings and gaskets are in use in so ' 
“ many factories today. 
4 From past experience industry | 
i- knows it can rely on Garlock qual- 
* ity for the long, dependable serv- 
vn ice so vital in today’s war effort. 
1€ 4 
d Tur GarLock Packinc CoMPANY 
a PatmyRa, New York 
ve Pul:a, Okla, Houston, Texas q 
C- ios Angeles, Calif. if 
or { 
la 
t- 
75 South Street + Elmwood, Hartford, Conn 
xs DISTRICT OFFICES IN 
yn 
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HOW SMOOTH-ON 


will help you maintain 
production schedules 























Patch plates SMooTH - ON 





a leaking seam loss of time 
which, today, may be even more im- 
portant than the money cost of the 


repair. 


means 


To cut down repair time on many 


ruptions to production . . . use 


years on the market, 


SMOOTH-ON repairs do not require 
dismantling of apparatus, the use of 
heat, or special tools. 


SMOOTH-ON is the speediest way of 


in many cases, and the results are last- 
ing. That is why experienced engineers 
all over the country always make sure 
to keep a can of SMOOTH-ON handy. 


Buy Smooth-On in 1-lb., 5-lb. cans or 
25-lb.. 100-lb. kegs from your supply 
house or if necessary, from us. For 
your protection, insist on Smooth-On 
—used by engineers since 1895. 


Dozens of time-saving, labor- 
saving and money - saving appli- 
cations of the many purpose re- 
pair cement are described in the 
40-page Smooth-On Handbook, 
which contains {70 diagrams 
showing ingenious, practical re- 
pairs to equipment all over the 
plant. To receive your free copy, 
fill in and mail the coupon. 














Smooth-On Mfg. Co., Dept. 11 
570 Communipaw Ave., Jersey City, N. J. 
Please send SMOOTH-ON HANDBOOK 






SMOOTH-ON 
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Takes WPB Post 


Every repair on a cracked casting or | 


trouble jobs that would cause inter- | 


SMOOTH-ON No. 1, the iron repair ce- | 


ment of a thousand uses, proven by 47 


repairing cracks, leaks and loose parts | 











of its employes. The coveted flag and 
accompanying certificate were  pre- 
sented by Alfred C. Sheehy, Deputy 
State Administrator of the War Savings 


Staff for Massachusetts, and received | 


by Irving W. Lane, second oldest em- 
ploye of the company. Arrangements 
were in charge of Corodon §S. Fuller, 
an official of the company and chair- 
man of the War Savings Committee for 


Foxboro. He was assisted by Alfred | 


Herschel of the company’s personnel 
department. 


William S. Shipley 


William S. Shipley, chairman of the 
board of York Ice Machinery Corpora- 
tion, York, Pennsylvania, has been ap- 
pointed director and vice chairman of 
Small War Plants Corporation of the 
War Production Board, Washington. 
He will direct the spending of $1,250,- 
000,000, appropriated by Congress to as- 
sist smaller firms in getting war con- 
tracts. 

John Carr, who formerly was presi- 
dent of York-Shipley Company, Shang- 
hai, China, has been appointed export 
sales manager of York Ice Machinery 
Corporation and will have headquarters 


at York, Pennsylvania. He has been 
with the company since 1925 and re- 
places James C. Tweedell, who has 
been named general sales manager. 
Weld Inspection Chart 
Published by Lincoln 

An arc welding inspection chart, 


which will provide welding inspectors 
and others concerned with weld pro- 
duction a simple and extremely helpful 
aid for use in inspecting welds, has 
been published by The Lincoln Elec- 
tric Company, Cleveland, Ohio. 

The chart presents graphically the 
different types of welds obtained when 
the work is done normally, with normal 
current, voltage and speed, as compared 
with those obtained when these factors 
are not normal. 

“Upon inspection after welding, cer- 
tain tell-tale signs will reveal consider- 
able information to a qualified inspec- 


ARC WELDING 
INSPECTION CHART 


SSP 





USE LAROL ELECTRODES 


THE LINCOLN ELECTRIC COMPANY 


Lincoln Welding Chart 





ON HIGH 
MAINTENANCE 
COSTS 


For Example: 


EASY WAY TO CLEAN YOUR 
ABSORPTION TOWERS 


To clean their absorption towers 
better, as well as faster and at 





| lower cost, many refineries are now 





doing this important maintenance 
job the easy, time-saving Oakite 
way. 


Compared to previous practices, 
the Oakite method is far simpler. 
Merely circulating hot solution of 
recommended heavy-duty Oakite 
cleaning material through equip- 
ment as directed is all that’s neces- : 
sary. Most types of sludge and 
carbonized oil deposits on trays, 
bubble caps and screens are thor- 
oughly loosened, that these 
accumulations are easily removed 
by rinsing. Because no dismantling 
Ss required, time is saved. Normal 
efficiency is fully restored without 
undue delay. 


* 
£o 


BYZZ 


‘ Money 
7 


Jime — 


ON THESE JOBS, 





Specialized Oakite materials and 
methods are also available for washing 
drums, de-scaling Diesel cooling sys- 
cems, salvaging dirty valves, steam 
cleaning equipment. Helpful data FREE. 





OAKITE PRODUCTS, INC. 
50B THAMES STREET, NEW YORK, N. Y- 


Representatives in All Principal Cities of the 
United States and Canada 
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tor,” according to A. F. Davis, vice 
president of the company. 

“Items to consider in inspection after 
welding include the size and shape of 
bead, appearance of the bead, undercut, 
overlap, location of craters (indicating 
where the operator started and stopped 
welding). A study of the weld and prop- 
er interpretation of tell-tale signs will 
disclose other conditions of welding.” 

These conditions are illustrated by 





enlarged and detailed photographs on | 


the chart. 

Accompanying the photographs is a 
table indicating the burn-off of the elec- 
trode, the penetration of fusion, the 
appearance of the bead and the sound 
of the arc with each value of current, 


voltage and speed of welding. For ex- | 


ample, with normal current, voltage and 
electrode speed, burn-off of the elec- 
trode gives a normal appearance of the 


weld coating, a fairly deep and well- | 


defined penetration, excellent fusion of 
the bead with no overlap, and an arc 


that burns with a sputtering hiss plus | 


sharp cracking. 

The inspection chart also illustrates 
the use of the “Fleet-Fillet” technique 
of welding, developed by The Lincoln 
Electric Company. The chart also illus- 
trates how the speed of welding in- 
creases as the size of the electrode in- 
creases. 


The chart is available free of charge | 


to inspectors of welding and others con- 
cerned with welding. 


Employes to Study 
Use of Instruments 


In order that employes may gain 
better knowledge of construction and 
use of instruments, Wheelco Instru- 
ments Company, Chicago, has estab- 
lished a school for both office and 
plant workers. 

Classes are held weekly, with lectures 
designed with two primary purposes: 
To broaden the individual employe’s 
knowledge of an instrument’s construc- 
tion features, beyond the work done in 
his particular department, and to fa- 
miliarize him with the instruments 
used in industry. The course has been 
planned with preliminary lectures on 


fundamentals of measurement and con- | 


trol, with later sessions to be devoted 


to discussions of individual instruments | 


and their uses. 


The course has been planned by | 


Theodore A. Cohen, vice president and 
chic f engineer of the company, who 
will be aided as principal lecturer by 
other members of the Wheelco organ- 
ization and representatives of other 
companies. Lectures are being supple- 
mented by motion pictures on construc- 
tion and application themes. 


F. H. Hill Promoted by 
Greene, Tweed & Company 


Frank H. Hill has been elected vice 
President of Greene, Tweed & Com- 
Pany, New York, manufacturer of 
mechanical packings and special tools. 
He h s been connected with the com- 
Pany since 1915 and has been sales 
Manager over a long period, 
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Bron, 
Ne Wedge Disc 
"tising Sten Cate 


And they’re proving it in countless plants 
in all industries. The extra strength built 
into these tough bronze valves comes in 
good stead in meeting the severe demands 
of continuous operation. Now more than 
ever they are proving to their users that 
it pays in the end to buy good valves first. 


Figs. 2125 and 2129 are outstanding ex- 
amples of the ruggedness and depend- 
ability that are inherent qualities in all 
Lunkenheimer products. 


Since virtually all materials used in the manufacture of valves are on 
the list of critical materials, valve users are urged to furnish the high- 
est possible preference ratings and proper “end use” Allocation Class- 
ification Symbols on their orders. This will be of mutual helpfulness. 


ESTABLISHED 1862 


THE LUNKENHEIMER &o 


—w QUALITY’ 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 


LUNKENHEIMER VALVES 
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Woven Wire Products 


use of these materials. While part of 


tables and other engineering information 
basic for permanent reference purpcses. 


Centrifugal Pumps 


Type CY, single-stage, open-impeller 


or belt-driven, 


Chemicals 


Second Street, St. Louis, has completed 


| ee ae ao 


alt 
CORBETT-WALLACE 


Newark Wire Cloth Company, 351 Verona 
Avenue, Newark, New Jersey, has assembled 
a handbook on woven-wire screen and wire- 
cloth products, which contains data valuable 
to engineers who supervise either purchase or 


the 


volume is devoted to a history of the com- 
pany and a listing of its several products, the 


are 


Worthington Pump and Machinery Corpo- 
ration, Harrison, New Jersey, has issued 
illustrated folder to give specifications of 


an 
its 


cen- 


t 


8s 


trifugal pump. It is furnished either motor- 


Monsanto Chemical Company, 1700 South 


he 


twenty-sixth edition of Monsanto Chemicals, 
in which the complete line of its products is 
given in sufficient detail to ‘“‘enable user 
chemicals to determine whether a material 
unfamiliar to them is of sufficient interest to 


a nee eraimrrniatiias, Ciaaee 


of 


merit further consideration. All products are 
listed alphabetically according to their com- 
mon chemical names. Where a product hrs 
more than one common name or both a trade 
name and chemical name, it has been at- 
tempted to list both of these along with prop- 
er cross references.”’ 

A general data section gives data on lab- 
oratory methods. physical properties of acids 
and other chemicals as well as tables of 
weights and measures. 


Motor Care 

Allis-Chalmers Manufacturing Company, 
Milwaukee, has provided a new kind of 
maintenance handbook, “A Guide to Wartime 
Care of Electric Motors,’’ which applies to 
all make; of standard, general-purpose 
motors. 

To clarify the overall problem of motor 
care, this new handbook treats separately 
each factor opposing long and trouble-free 
motor life. Thus the heading to the first 
section is “Electric Motor Enemy No.  g 
Dust.’ 

Other enemies, considered in turn, are 
moisture. stray oil, friction, vibration, mis- 
alignment, uneven wear, overload and under- 
loed. 

Last section of the booklet is a “Quick 


Oe ee 
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COUPON 


MANUFACTURER’S ADDRESS 


Please send me, without obligation, free bcoklet descrin-cd in) 
Auzust, 1942, issue of PFernoteumM REFINER. 
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TAYLOR FORGE 
Weldells 


Seamless Pipe Fittings 
for Welding 











Houston stocks: Taylor Forged 
Steel Flanges, Ells, Tees, Reduc- 
ing Nipples and Welding Caps. 


See Taylor Forge Ad- 
vertisement, page 25 











SAWYER AND WINTER STREETS 
















































| ABOVE: New office building . . . completely staffed ond 
equipped for handling busi and technical data. 
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Quality Products Plus Engineering Assistance 


HOUSTON ° PHONE CAPITOL 5327 


CATALOGS *« BULLETINS 


Helpful Publications Which Manufacturers Will Be Glad to Send Free for the Asking 


Diagnosis of Motor Ailments,’’ broken down 
into symptoms one can see, can feel, an 
hear. Possible causes and cures appear beside 
each symptom. 


Synthetic Rubber 

The Bristol Company of Waterbury, (Con- 
necticut, has a 12-page Bulletin, No. 103, 
giving information concerning the application 
of automatic control instruments on synthetic 
rubber processes. 

The Bulletin is liberally illustrated with 
typical installations and sketches showing 
how the instruments are applied. 


Flexible Coupling 

W. H. Nicholson & Company, 12 Oregon 
Street, Wilkes-Barre, Pennsylvania, has a 
new Bulletin 642, which gives details of its 
flexible coupling, which makes use of cen- 
trifugal force in its application. Illustrations 
show how the device is constructed to take 
advantage of this force to compensate for 
misalignment in drives. The coupling is 
described as: 

“Two steel hubs which are keyed to their 
respective shafts and in which trapezoidal 
slots are cut to receive floating steel keys. 
Both side surfaces of the slots and the float- 
ing keys are flame hardened. The driving 
flanges of the hubs are widely separated to 
provide maximum capacity for misalignment 
and additional oil reservoir. Small-size cou- 
plings are equipped with three floating keys 
and the larger sizes with five. These com- 
prise the working parts of the coupling and 
are enclosed in a malleable-iron casing made 
in two haives bolted together with a gasket 
between.” 


Belt Vulcanizers 

The B. F. Goodrich Company, Akron, Ohio, 
has issued a bulletin made up of a catalog 
section on belt vulcanizers. It gives all 
pertinent details on the type of construc- 
tion, dimensions, capacities and the type of 
current necessary for operation. A full page 
is devoted to a table giving all this informa- 
tion in condensed form. It also describes 
splicing tools necessary with the vulcanizers 
and splicing materials. 


Steam Jet Injectors 

Worthington Pump and Machinery Corpor- 
ation, Harrison, New Jersey, has _ issued 
Bulletin W-205-B7A, which gives details of 
steam-jet ejectors of the two-stage con- 
densing type. In addition to details of con- 
struction, application and materials, the bul- 
letin gives engineering data on operation and 
efficiency of the units. 


Water Handbook 

W. H. and L. D. Betz, Gillingham and 
Worth streets, Frankford, Philadelphia, has 
available a 65-page book on chemical 
analyses and interpretations of water condi- 
tions for industry. 

In the first section, 25 different methods 
of water analyses are discussed at length, 
with procedures and calculations. Such water 
analyses as hardness, alkalinity, phosphate, 
sulfite, turbidity, oil, calcium and_ specific 
conductance are covered. With but one ex- 
ception, all tests are simple, accurate de- 
terminations requiring little or no previous 
chemical background. Bacteriological analyses 
are not included. 

The second section of the book is devoted 
to interpretations of the tests and_ their 
application to plant control. Included here 
are discussions of such subjects as_ carbonate 
and non-carbonate hardness, pH _ control, 
steam purity, inter-crystalline cracking, cor- 
rosion and many others. . 

Scattered throughout the handbook are 16 
useful technical graphs and 15 illustrations 
of different pieces of testing equipment. 


Rubber Lining 

The B. F. Goodrich Company, Akron, has 
issued a catalog section on Vulcalock rubber 
linings for handling corrosive and abrasive 
materials. The product is offered as a rubber 
lining for most inorganic acids except strong 
oxidizing agents such as nitric, chromic and 
concentrated sulphuric, as well as for most 
inorganic salts and alkalis and many organic 
chemicals now in common use. One ol the 
valuable parts of the section is a tabie listing 
more than 100 of the most common services 
for which Vulcalock linings are suitable and 
giving the limits of temperatures and con- 
centration of, the fluid in each case. 


Air Conditioning 

Carrier Corporation, Syracuse, New York, 
has issued a new edition of its condensed 
catalog, listing various of its products. A new 
feature is a table giving a partial listing of 
the many war industries served by the 
company. Among them is synthetic rubber. 
Another section groups the products ac- 
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